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¾�¹�¿�¸.»³»GÀ=ÁqÂ�Ã�¹�Ä]ÅÇÆ�¹LÈGÉ Ê) R ) ?q�EF5HV��WYF^n(R�R�RaR�R�RaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R «) RbI ��°L�SF5HCWv|�F5d�Af}sj�eCWkAfFOË�Af{`Faz*{`B�BEw�d�r`@�jvF�}sHoHCF�}s@5ACBEHCeÌR�R�RaR�R�RaR�RaR�R�RaR�R ¯) R + i¨Wv|�F#eV@�}sjvF>R�RaR�R�RaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R )E)
) R ± i¨{`F�z*BEjvj�}sDGBEHf}]AfWYBsd R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R )E)
) RbJ i¨{`Fa� BEr`D[jYF�z*{`B�BEw�� F5ACF�@^AfBEH�z*BEd`@5F��[A0R�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ),+
) RUP Í�{¦��eCWY@5e £oF�}s@¤{¢R�R�RaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ) ±) RUP[R ) QLWYZEd`}sjÎR�R�RaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ) ±) RUP[RbI ��°L�GF�HVWY|�F�d¦A¤}sj³F�HCHVBEHCeqRaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ) P) RUP[R + T´}s@¤��ZEHCBsr`d`X`e¨R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ) «) RUP[R ± QLF�d`eVWvACWv��WvA��(RaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R I ±) Rb« � F^AfF�@^AfBEH�Q�ACHCr`@^Afr`HVF�e�}sd`XÏ�Ï}OACF�HCWY}sjYe�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R IEJ) Rb«LR ) � F5AfF5@5ACBEH¨X`WY|�F�d[eCWYBsd`e R�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R IEJ) Rb«LRbI Íc�Ði(eCr[�`�SBsHVAªeVACHCr`@^Afr`HVF�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R IsP) Rb«LR + QL@�Wvd�ACWYjvj�}OACBEH*}Od`XÏTcr[Ñ³F5Hª�WvÒ�r`WYX R�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R IE«) RU® Í�{`BsACBsAfr[DSF5e RaR�R�RaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R + N) RU®[R ) Íc�ÐiÓÍ
F5HV��BEHV|�}Od`@�F RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R +[)

) RU®[RbI QLF�d`eVWvACWv��WvA���AfB��Ï}sZEd[F5AfWv@�Ô�WYF5jYX R�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R +[)
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ILRbI ¡�BEHC�$T*HCF�}s��X`B,nod"Q�ACHCr`@^Afr`HVF$ÜÝ¡<T¨Q`ÞßRaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R + ±
ILR + z*BEe�A à�QL@¤{`F5X`r`jYFa� F5Af}sWYjveáR�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R + P
ILR ± Í�HCBhâVF�@5A �Ï}sd`}sZEF�|�F�d¦A7RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R + «

Ù ¿aã�¾�Å�½.Ähã[ÉhÅ�»SÈ ÚSä+ R ) z´}sjvWYD`HC}OAfWvBEdå�#B¦}sjveæRaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± N+ RbI £ª}sX`WvB¦}s@5ACWv�sF�QLBEr`HV@�F�e�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± )+ RbILR ) ��}s|�|�}�QLBEr`HV@�F5e�R�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± )+ RbILRbI m�F�rLAfHCBsd�QLBsr`HC@5F�e R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± I+ RbILR + ÔG}OD`HCWv@�}OACWYBEd$BO��£ª}sX`WvB¦}s@5ACWv�sF�QLBEr`HV@�F5e R�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± J+ R + �}seVF�HªÔ�j�}OeC{`F5HCe$R�R�RaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± P+ R + R ) ��F5d`F�HC}sj�� F�eV@�HVWY�[ACWYBEd=RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± P+ R + RbI Q���eVAfF5|ç� F�eV@�HCWv�[AfWvBEdµRaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± «+ R ± z´}sjvWYD`HC}OAfWvBEd8� F5�`jYB,��|�F5d¦A R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± ®+ R ± R ) � F��`jvBh��|�F�d¦A��=F^Af{`B�X`e�?q�EF�H���WYF5n R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± ¯+ R ± RbI è]��_o°[Wve�Q���eVAfF5|éRaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± ¯+ R ± R + _qHVACWY@5r`j�}OACF�X8_�HC| R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R ± ¯+ R ± R ± �.}OeCF�HªÔ�WvDSF5H*¡êWYd[X`j�}seVeÏR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R JsN+ R ± RbJ QLBEr`HV@�F�i
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± R ) y WYZE{8î�BEjkA¤}sZEF#Q���eVAfF5| RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R J ±
± RbI y îïeV�`jYWkACACF�H RaR�R�RaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R JsP
± R + Ô�HCBsd�A��ð��d`X=��jYF�@^AfHVBEd`WY@5e R�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R Js¯
± R ± QLjvB,n¢�=BEd[WvAfBsHCWYd[Z�R�RaR�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R PE®
± RbJ Í²�=iÛ£ª}OACF��ÐBEd`WvACBEH�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R�RaR�RaR�R�RaR�R «EI
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HVF�eCBsr`HC@5F�e�noWYjvjc{`},�sF$AfB�DGF$@5BE|�|�WvAVAfF5X�AfBÏeCBEjk�EF�AC{`WYe��[HCBED`jvF�|ÐR"? d Af{[F$BsAf{[F�H�{�}Od`X¬K�}
jY}sHCZEFª�O}sjYr`F [ N � N¦«�BEH´eVB&|�F�}sd`e¨}�HVWY@¤{å�`HCBsZEHf}s|0noWvAC{8F^°LWYe�AfWvd`Z���}s@�WvjYWkAfWYF5e�R��,g��j��rqf^��e�g�g��mqp%i.b�fF�X��f�h�mo�7f�b�c k�fsp�m=�.b}f�k,c¡g¢��hxg���mvk�f%i.b�i.bjp��Kf�h(cPg,c�e�mqp%i.ror|z¡mo�¢��g�h�c�i.b�c ����fsp�cvm�g�b£g�b?c�e�f
nXi�p�c¡fsp�cM��g�psp�mv��rqf>c¤mo�7f%p�~�i.rqf�u

i¨{`Wve��`HVBE�GBEef}sj¨Wve&BEHCZ¦}Od`WYw5F�X�WYdæAf{`HVF�FÐ|�}OWYd eCF5@5AfWvBEd`e5R i¨{`F¥ �HCe�A�eVF�@5ACWYBEd�WYe�} D`HCWvF5�
X`F5eC@5HCWY�LAfWYBsdÏBs��AC{`F�F^°L�GF�HVWY|�F�d¦A��*F�eVeCF�d¦ACW�}sjvjv�=}�@�Bsd`X`F�d[ef}OACWYBEd�BO��Af{`F�ÔMr[jYj
z*BEjYjY}sDGBEHf}OACWYBEd
Í�HCBs�SBEeC}sj¦R )�S R�i¨{`Wve´WYd`@5jYr`X[F�e´}aX`F�eV@�HCWv�[AfWvBEd$Bs��AC{`F eVWvAfFq}sd`X8X`F^AfF5@5AfBsHCeo}sd`X$}�eCr`|�|�}sHV��Bs�
AC{`F�eCF�d[eCWvACWv��WvA��#}sd`X�D�}s@¤��ZEHVBEr`d`X`e5R�i¨{`F²eCF5@�BEd`XaeCF5@5AfWvBEd��`HCF5eCF�d¦ACe
Af{[F²D[r`X`ZEF^A.��BsH¬Af{`F²WvACF�|�e
HVF�Ò�r`F�e�AfF5X=Wvd$Af{`Wve´�`HCBs�SBEeC}sj R�i¨{`F�eVF�@5F�d¦AfF5Ho}sHCBsr`d`X8Af{`BseCF e��Le�AfF5|�e¨Af{`}OAo}sHVF |�BseVA¨@5jYBEeVF�jv�
HVF�j�}]AfF�X�AfB |�}sWvd�Af}sWYd[WYd`Z X`F^AfF�@^AfBEH�eVAf}sD`WYjvWvA���}sd[X @�BEd¦ACHCBEjvjYWYd[Z�e���eVAfF5|�}]AfWY@=r`d`@5F�HVAf}sWYd¦ACWYF�e5R
i¨{`F5eCFa}sHCFOË

§ z´}OjYWYD[Hf}OACWYBEd`e Ü�eVF�@5ACWYBEd + Þ

§ _�d�}sjvBEZ&��jYF�@^AfHVBEd`WY@5e�Ü�eVF�@5ACWYBEd ± RbI�}sd`XÐeCF�@^AfWvBEd ± R + Þ

«



Ô�WvZEr`HVF ) ËÐÔMHC}s@5ACWYBEd Bs�¢���N�ê��BEH�no{`Wv@¤{�AC{`F=d[F�r[ACHCWYd[B�|�}seVe�{[WYF�HC}sHC@¤{¦� �`HVBED`jvF�| @�}sd DGF
HVF�eCBsjv�EF5X }OA AC{`F�¯¦J�Vß@ORUjÇR�}se }���r`d[@5AfWvBEd�Bs� ý�¤� g I.� \�l RARU«

S _qeVeCr`|�F�e#eVWk°=�EF�}sHCe#Bs��HVr`d`d`Wvd`Z
D¦�åmq? ��_aR

§ ��d¦��WYHVBEd`|�F�d¦A¤}sj��=BEd`WkAfBEHVWYd`ZÐÜ�eCF�@^AfWvBEd ± R ± Þ

§ � F^AfF5@5AfBsHª�=BEd`WkAfBEHVWYd`ZÐÜ�eCF�@^AfWvBEd ± R JEÞ

§ £ª}sX`WvBE�`r`HVWvA���Ü�eVF�@5ACWYBEdÏJEÞ

i¨{`F5eCF�WvAfF5|�e*Bs�.eC@�Bs�SF�}sHVF d`BsAo@5BEeVACjv�EK[D`r[AoHCF5�`HCF5eCF5d�A�eCBs|�F BO�
AC{`F#|�BseVA¨@5HCr`@5W�}sj¬@5BE|��
�GBEd`F5d�ACe�Bs�¨AC{`F�Ft°[�GF�HVWY|�F�d¦A�Wk�o� BEr`D[jYF8z*{[BLBEw�WYe�AfBÏHVF�}s@¤{æWkAfeaeCF�d[eCWvACWv��WvA���ZEBE}sjYe5R=i.BsA¤}Oj
HVF�Ò�r`F�e�AfF5XÏ��r`d`X`eª}sHVF3¨ ) R + �áBh�sF�Ho��BEr`H´�sF�}sHVe�R
i¨{`F5 �d�}sjAf{`HVF�FaeCF�@^AfWvBEd`eqX[F�eC@5HCWvDSF�Af{`F5eCF�e��Le�AfF5|�e WvdÏX`F^A¤}sWvj R´_�eq@�}sd�DGFaeVF�F�d³K¬eCWvZEd`Wv���

Wv@�}sd¦A��`HVBEZEHVF�eCe�{`}se�DSF5F�d |�}sX`F$Wvd>Af{`F8X[F�eCWvZEd�}sd`Xæ�`jY}sd`d`Wvd`Z�Bs�oAC{`F$n*BsHC��ncF8�`HVBE�SBseCF
ACB�}s@5@�BE|��`jYWveC{�noWvAf{�Af{`Wvea�`HVBE�GBEef}sjÇR=¥�d[X`F�F5X¬K�Af{`F$©aRbQSR���?#�ÛZEHVBEr`�`ea{�}��EF$DGF�F5d }sd WYd��
ACF�ZEHC}sj¨��}sH�A�BO�qAf{[FÏ� BEr[D`jYFÐz*{`B�BEwÐF^°L�GF�HCWv|�F5d¦A�eVWYd`@5F=WkAfe&WYd[@�F��LAfWYBsd�Wvd IONEN + }sd`X�{�}��EF
@5BEd¦AfHCWvD`r[ACF�X�ZEHCF�}OAfjk��AfB�WkAfe�WYd¦ACF�jYjvF�@^Afr�}sjLF5�sBEjYr[ACWYBEd�}sd[X�X`F5eCWvZEd�|�}OACr`HCWkA��ER¡>Fo{�}��EFª�`jY},�sF�X
}�|�}hâVBsH�HVBEjYF�WYdÏ}sjYj.}sHVF�}se�Bs��AC{`F�Ft°[�GF�HVWY|�F�d¦A�KGWYd[@�jYr[X`WYd`Z�X`F^AfF�@^AfBEHqeCWY|�r`j�}OACWYBEd[e�K�}sd`}sjv��eCWve
Bs�.D�}O@¤��ZsHCBEr`d[X`e�KG}sd`Xåe�Afr`X`WvF�eoBs�Af{[F�HVF�}s@^AfBEH¨eVBEr`HV@�F�}sd`XåeCWkAfFOR�i¨{`WYe¨�`HVBE�GBEef}sj³HCF��[HCF�eVF�d¦Afe
BEr[H X`F�eVWYHVF�AfB8@�}s�`WvAf}sjYWvw�F�BEd�Af{[F�eCF��sF�}sHVe#Bs��n*BsHC�=}sd`X"AfB$�`}sHVACWY@�Wv��}OACF�WYd=Af{`Wve WY|��SBsHVA¤}Od�A
Ft°[�GF�HVWY|�F�d¦A�K�no{`Wv@¤{�noWYjvj�{�}��EFqeVr`@¤{$��}sHð��HCF�}s@¤{`Wvd`Za@5BEd`eVF�Ò�r`F�d[@�F�e¨��BEH�Af{[F���r[ACr`HCFªBs����}OHVAfWv@�jvF
�`{¦��eCWv@�e5R

®



Ô�WvZEr`HVF ILË�Ô�HC}s@5ACWYBEd�Bs�©���N�Ï��BsHcno{`Wv@¤{¥���N�"@�}Od$DSFqeC{`B,nod8AfB�DGF d`BsdL��w5F�HCB&}]A*Af{[F +.� jvF5�EF5j
}seª}���r`d`@^AfWvBEdåBs� ý�¤� g I.� \�l RMR§«

S _�eCeCr[|�F5e�eVWk°$�sF�}sHVe�BO��HVr`d`d`Wvd`Z&D��Ðmq?q�L_aR

i¨{`Få©�R QSR
ZEHCBsr`�`e�{�}��sFå}sjYeVB�DSF5F�d�}seV�sF�XæACBÏA¤}s�OF8HCF5eC�GBEd`eCWvD`WYjvWvA��"��BEHaeCBs�ÝA�n*}sHVF8|�}sd��
}sZsF�|�F�d¦A���BsHoAC{`F�� Bsr`D`jYFaz*{`B�BEwa�`HCB]âVF5@5A�Rªi¨{[WYeªWYd`@5jYr`X`F5e�X[F5AfF5@5ACBEHqHVF�eC�GBEd`eVF�eVWY|�r`jY}OAfWvBEd¬K
d`F5r[AfHVWYd`B�eCWvZEd�}sjª}sd[X D�}s@¤��ZEHVBEr`d`X eCWYZsd�}sj¨eCWv|�r`jY}OAfWvBEd¬K�HCF5@�BEd`e�AfHVr`@5ACWYBEd¬K*@�}sjvWYD`HC}OAfWvBEd�}sd`X
}sd`}sjv��eCWve�R�¥�d[X`Wv��WYX[r�}sjYe*@�BEd¦AfHVWYD`rLAfWYd[Z�AfB�AC{`F#eCBs�ÝA�n*}sHVF�F^Ñ³BsHVAo}sHVF#eC@�}OACACF�HCF5XÏ}O@�HCBseCe´Af{[F#@�BEj �
jY}sDSBsHf}OACWYBEd�D[r[A�Af{`Fª©qQ&{�}Oe²r[d�ACWYj�d`B,n �`j�}��EF5X�}#�OF5�&HCBsjYF¨WYd�}sjvj[Bs�SAf{`F5eCFª}sHVF�}se5K��[HCB�X`r`@�Wvd`Z
AC{`F WYd[WvAfWY}sj[�sF�HCeVWYBEd8BO��Af{`F @5BLX[F�e�R�i¨{`F ÔMHVF�d`@¤{å}OHCF �`HVB,�LWvX`WYd[Z�@�Bs|��`rLAfWYd[Z�HCF5eCBEr[HC@�F5e�K�X�}]A¤}
}sd[X�eVBs�ÝA�n*}sHCF�HCF5�SBEeVWvACBEHCWvF�e#}sd[X�}OHC@¤{`Wk�LWvd`ZåBs�cX`BL@5r`|�F�d¦A¤}OACWYBEd }]A#Af{`F�¥ðmqIsÍ + @5BE|��[r[AfWvd`Z
@5F�d¦AfF5H�R¨¡ê{`WYjvF#�EF�H��ÐWY|��SBEH�A¤}sd¦A¨ACB�Af{[FaFt°[�GF�HVWY|�F�d¦Aq}sd`X=AC{`F�©�R QGRG@5BEd¦AfHVWYD`r[ACWYBEd³KMAC{`F�HVFaWve
d`B&@�}s�`WvAf}sj¬@5BEeVA�}seVeCB�@�W�}]AfF�XånoWvAC{8Af{`Wve¨F5ÑSBEHVA�R

CED¡ª «?¬¢�JML
O¯®�J©°K±j² ³7´NO�±NJEµ�±�¶>J¸·¹¶>º»ºE¼½°¿¾>ÀM³¯JM²�LÁL�JM²�À}±jº;L�´
i¨{`F }sd¦AfWYd[F�r[ACHCWYd[BEe*r`eVF�X8Wvd�Af{[F F^°L�GF�HCWv|�F5d¦A¨}sHVFqAf{`BseCF �`HVBLX[r`@�F5X8D���Af{[Fq��}sWvHcBO�HCF�}O@5AfBsHCe
jvBL@�}OAfF5X�}]A�Af{`F�z*{`B�BEw^��T�d�r`@5jYF�}sH��SB,ncF�H²eVA¤}]AfWYBsd�Bs�SF5Hf}OACF�X&D¦��Af{`FªÔ�HCF5d`@¤{�@5BE|��`}sd¦�&��jYF�@t�
ACHCWY@5WvA+*FcX`F´ÔMHC}sd`@5F#ÜÇ��X�Ô�Þ.WYd���}sHVACd`F�HVeC{`Wv��noWvAC{�Af{`F*T*F�jvZEW�}Od�r[ACWYjYWkAfWvF�e.��jYF�@^AfHC}sDSF5j`QGRU_aRÂYsm�R§î�R
}sd[X�QLB�@�W�*F5A+*F�Í�r`D`jvWYÒ�r`F�X<ÃU��jYF�@^AfHVWY@�WkA+*FOR*i¨{`F^�Ï}OHCF�jYB�@�}OACF�XåWYdåAf{`F�_qHVX`F�d[d`F�e�HCF�ZsWYBEd¬K�WvdÐAC{`F
d`BsHVAf{[F�}se�AaBO�*Ô�HC}sd`@�FOK��EF�H�� @�jvBEeCF�ACBåAC{`F�T*F�jvZEW�}Od�DSBsHCX`F5H�KWYd }8jYB�BE�"Bs�²Af{[F��ÐF�r`eVF�HVWv�EF5H

¯



Ü�eCF�F�Af{`F^ �ZEr[HCF�Bsd�Af{[WYe��`HCBs�SBEeC}sj�Ã§e�@�B,�EF5H¤Þ^Rå_´A�Af{`F�z*{`B�BEw�eVWvACFsKAf{`F5HCF$}OHCF&A�n*B�d�r`@5jYF�}sH
HVF�}s@^AfBEHVe�R�TcBsAf{&}sHVF*Bs��AC{`F´|�BEeVA�HCF5@�F�d¦A5ÄVm ±�Å A����GF�Ü ± e�AfF�}s|ïZsF�d`F5Hf}OACBEHCefÞ^KsnoWkAf{�}�AC{`F�HV|�}Oj
�GB,n*F5H Bs� ± RbIE«��#¡ÇÆ!È�F�}O@¤{¬K¬}sd[XÏn*F5HCF�HVF�@�F5d¦Afjv�=r`�`ZsHf}sX`F5XÏ��HCBs| ) R ± J��#¡ÁÉ¨ACB ) RbJ�� ¡ÁÉ^R
��}s@¤{�HVF�}s@^AfBEHªWYeoBsÑ�}sDGBEr[AªBEd[F�|�BEd¦Af{Ð�SF5H��EF�}sH�R¨i¨{[F�eCF�}sHCF��`HCF5eCeVr`HCWvw�F�X�n*}OACF�HªHCF�}O@5AfBsHCe
Ü�Í�¡<£�Þc}Od`X8}sHVF���F�X�noWvAf{$© ?�°�A��L�GFq��r`F5j R�i¨{[F5�8}OHCF�AC{`Fq|�BEe�A´�GBhncF�H���r`j³HVF�}s@^AfBEH²A����SF�WYd
BE�GF�HC}OAfWvBEdÏWvd=AC{`FancBEHCjvX¬Rqi¨{[F� �HCe�A#HCF�}s@5ACBEHqe�A¤}sH�AfF5X���r`jYj ���GBhncF�HoBE�GF�HC}OAfWvBEdÏWvd �Ï}�� ) ¯E¯¦«LK
}sd[XåAC{`F�eCF5@�BEd`X=BEd`F�WYd=QLF5�[AfF5|�DGF�HoBs�.Af{`F�ef}O|�F#�EF�}sH�R
i¨{`Fæ� Bsr`D`jYF>z*{`B�BEw>Ft°L�SF5HCWY|�F�d¦A=noWYjYj#F5|��[jYB,� A�n*Bê}OjY|�BEeVAÐWYX[F�d¦AfWv@�}sj�X`F^AfF�@^AfBEHVe�Bs�

|�F�X`Wvr`|ôeCWYw5FsK�F�}O@¤{�@5BEd¦A¤}sWvd`WYd[Z ) N[R + @�r`D[WY@$|�F5ACF�HCe�BO��jvWYÒ�r`WvX eC@5WYd¦AfWvjYj�}]AfBEH#A¤}OHCZEF^A�X`BE�GF�X
noWkAf{8N[R ) V1Bs�Z¦}sX[BEjYWvd`WYr`|ÐRi¨{`F#d`F5r[AfHVWYd`B�jY}sDGBEHf}OACBEHV�&BO��Af{`F¢ `HCeVA�z y ?�?5�ÏFt°L�SF5HCWY|�F�d¦A�K \
jvBL@�}OAfF5X ) RbNEJ���|���HCBE| Af{`F�A�ncB=@5BEHCF5e�Bs��Af{`F�z*{`B�BEw�d�r`@�jvF�}sH#�[j�}sd¦A�K¬noWvjYj
DSF�r`eVF�X�}sZ¦}sWvd
Ü�eCF�F Ô�WYZEr[HCF + Þ^R�i¨{`Wve*WYecBEd`F#}OX[�O}sd¦A¤}sZEFqBs��Af{`Wve*eVWvAfFq@�BE|���}sHVF�X�noWkAf{$BsAC{`F�H*jYB�@�}OACWYBEd`e5R�Ê¢b
f��.f�b\�7g�hxf¿mo�¢��g�h�c�i.b�cAi�k.��i.b�c�i���f¿mqp»coeji.c�coe�f»�-iFË�g�h»�si�~sÌ��.hxg��+b�k�p»i.c�coe�f#ÍMi.hKp�moc¡f#eji.�.f(i.ror
��fsf�b��7f�i�p���hsf�k¥��{\coe�f-g�h�m=�.mob�i.rE��e�g�g��WfF�X��f�h�mo�7f�b�c�uªi¨{`WYe�ZEHCF�}OAfjk�=HVF�X`r[@�F�e�Af{`FaeC@�WvF�d¦AfW= �@
HVWYeC�=}se#@5BE|��`}sHCF5X ACB8eCWkAfF�e no{[F�HCF&D�}O@¤��ZsHCBEr`d[X`e�|�r`eVA�DGF�F�e�AfWv|�}OACF�X���HVBE|á�ÐBEd¦AfF�z´}sHCjvB
eVWY|�r`jY}OAfWvBEd`e5R

Ô�WvZEr`HVF + Ë�Í�Wv@5ACr`HCF�Bs�¨Af{`F�� BEr`D`jvF$z*{[BLBEwt�÷��}sH�X`F^AfF�@^AfBEHaeCWkAfF�Af}s�sF5dæWYd QLF��[ACF�|�DGF�H�IsNEN + R
i¨{`F²BEHVWYZEWvd�}sj¦z y ?�?5�&j�}sDGBEHC}OAfBEH��q{`}sjYjE@5BEd`e�AfHCr[@5AfF5X�D¦����X�Ô*K,jYB�@�}]AfF�X�@�jvBEeCF�AC{`F�BEjYX�z*{`B�BEw
_ r[d`X`F�HVZEHCBsr`d`X��SB,ncF�H��`jY}sd¦A�KEWve�eVACWYjYj�WYd��GF�H���F�@^A�@�BEd`X[WvAfWvBEd�}sd[X�@�BEr`jvX�DSF¨HVF^�÷r`eCF5X&noWkAf{`Bsr[A
}sX[X`WvACWYBEd�}OjS@5Wv��WYj¬F5d`ZEWvd`F�F5HCWYd[Z�@5BEd`e�AfHCr[@5AfWvBEd¬R

¡�F�jY}sDSF5jqAf{[WYeåeCWkAfF"Af{`F ��}sHåX`F^AfF�@^AfBEHÐeCWkAfF BEH º8»G¼.½
¾�¹ ¿�¸»¬»MÀ.Îfö÷ã[Ä RÎ_ eV�sF5AC@¤{ÓBs�
AC{`F�� BEr`D`jvF&z*{`B�BEw^� ��}sH#X`F5ACF�@^AfBEH�WYe#eV{`B,nod>Wvd�Ô
WYZEr`HVF ± R�i¨{`F�� BEr`D[jYF&z*{`B�BEwt�÷��}sH#eVWvAfF�Wve
ÏPÐ:Ñ�Ò¢ÓPÔÂÕ�Ò�ÖØ×�ÙXÚ}×¤Û:Ü%ÝTÒ�Þv×»Ò�ÜFÕ�ÓP×¤ÑXÒ¿ß:Ü¯à:×¤Ò�Ö�ß:Ñ1Ü¯á�âTÜFÒ¤ÖZã�Ü¯ß�×¢Ó¯Ñ�ß�ä�àTÓ¡×¤Ü�ä�Õs×¿×�Û:Ü�å�Û:Ñ�ÑXæ@Ò¤Ü�Õ�ÓP×¤Ñ�Ò#ÖÂÞ¿Û�Ü¯Ò�Ü¯ÖZß

Ò¤Ü¯çèÜ¯Ò�Ò¤Ü�ä#×�Ñ#Ö�ß>à:â:â.Ü¯Ò�Ó¯ÕXÞvÜXé
) N



eV{`WYF5jYX`F5XÏD¦��}ODSBErLA + NsN�|ÐR§n�R§FsRMBs�cILRU®�Z�YO@�| l HVBL@¤�MRª¥÷AqWve�Wvd�ACF�d`X[F�X�AfB�eVAf}sHVAªA¤}s��Wvd`Z�X�}]A¤}
}OAª� Bsr`D`jYF�z*{[BLBEwt�÷��}sH´}OAoAf{`F�DGF�ZEWvd`d`WYd[Z�Bs��IONENE®[R
¥�d�BEHVX`F�H.AfB�@�}sd`@5F�j�Af{`FceV��eVACF�|�}OAfWv@cF5HCHCBsHCe�BsHCWYZsWYd�}OACWYd`Z¨��HVBE|ÓAf{`Fcd�r`@�jvF�}sH
HCF�}O@5AfBsHCe¨Ü�j�}s@¤�

Bs���d`B,nojvF�X`ZEFqBs��Af{`F $+&;ê�r�°8}sd[X$eC�GF�@^AfHCr[|$ÞtK�}secncF�jvj¬}secAfB�HVF�X`r`@5F Af{`F�eCF^AoBs�eV��eVACF�|�}OAfWv@
F5HCHCBsHCe²HCF�jY}OAfF5X�ACB�AC{`FªX`F5ACF�@5ACBEHc}sd`X�ACB�AC{`FªF5�EF5d¦A´eCF5jYF5@5AfWvBEd��`HCB�@�F5X`r`HCFOK`}�eCF5@�BEd`X�X`F5ACF�@5ACBEH
noWvjYjDSFaWYd`e�A¤}sjvjYF5X=@5jYBEeVF�AfB�Af{`F�HVF�}s@^AfBEH�@�BEHVF�e5Rq¡>F�j�}sDGF�j�Af{[WYeqX[F5AfF5@5ACBEH eCWkAfF�Af{`F�d[F�}sH�eCWvACF
BEH º8»G¼½�¾�¹�¿�¸»¬»MÀ.Î¤È¹�ã`Ä R
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Q�Af}sHVACWYd`Z8��HCBs|áAf{`F�@�F5d�ACF�HaBs�*AC{`F�Af}sHCZsF5A�Af{`F�X`F^AfF�@^AfBEH�F�jvF�|�F�d¦Afea}sHVF�}se#��BEjvjYB,noe�Ü�eVF�F

Ô�WvZEr`HVF ± Þ^Ë
·*ã[Ä]ØM¹¦É�ã�È.× ð ÎfëEã[Éhë]¸¹�Ä i
}sHVZEF5A*}sd`X-ðM�÷@�}OAC@¤{`F�H²�EF5eCeCF5jYe*noWvjYj�DGF�D[r`WYjkA²��HVBE|0}s@5HV��jYWv@ª�[j�}seð�

ACWY@�|�}OACF�HVW�}sjÇK.ACHf}sd`eV��}sHVF�d¦A�AfB ©oîç}sd`X��LWveCWvD`jYF��`{`BsACBEd`e�noWkAf{>n*}��EF�jvF�d`ZOAf{`e�}sDGB,�EF
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Ü�PE¯-$NYOXMÞ ÔM}sH D[��Z�Y�$ NLR «�V ILRbI�V N[RbI�V � N[R
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) V � N[R
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) V NLR «�V
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Í²�=i¨e / / / / / /
D[r[Ñ³F5H JsJ ) P JsP¦« ± + ?#Wvj )E) ± R I «LR «
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�`WvA Ps¯¦JsN «sNENEN / / / /
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Q[Þ�}OA�}
@5BEd`@�F5d¦AfHf}]AfWYBsd�Bs��}s�[�`HCB�°LWY|�}OAfF5jv� ) Z�Y.�ORªi¨{`F�}s@5HV��jYWv@��sF�eVeCF�j�{`BEjYX[WYd`Z&Af{`F�A¤}sHVZEF5Aª�EBsjYr`|�F
Wve�eCr`HVHCBEr[d`X`F�X�D¦��Af{`F#ð���@�}OAf@¤{[F�H�noWvAC{&}#�sBEjYr[|�F¨Bs�¬I ) RbJq|�l�R�i¨{`Wve��EBEjvr`|�F*WYeA �jvjYF�X�noWkAf{�}

£ªF5ZEWYBsd Af}sHCZEF^A ð��÷@�}OAC@¤{`F�H D`r[ÑSF�H �sF5ACB
£ª}sX`WY}sj³i¨{[WY@¤��d`F�eVe�Ü�|�|�Þ )s) JsN JEJsN ) N¦JsN JsNsN
î�F�H�AfWY@�}sj�i¨{`Wv@¤��d[F�eCe�Ü�|�|�Þ I ± Js® JEJsN ) N¦JsN JONEN�DSF5jYB,nÛ}sd[X=PsNEN&}sDSB,�sF

i
}sD`jvF )E) Ë�i¨{`Wv@¤��d[F�eCe�Bs�.Af{`F#��BEr`H¨X[F5AfF5@5ACBEHoHCF�ZsWYBEd`e# �jvjYF5X$noWvAf{åjvWYÒ�r`WYX[e

IE«



Ô�WvZEr`HVF#«LË�� BEr[D`jYF�z*{[BLBEw#eVF�d`eVWvACWv��WvA���@�BEd¦ACBEr`HCe�Ü�ZEHf}�� )©� K[D`jvr`F�¯EN�V$K`|�}sZEF5d�Af}�I � K`@^�¦}sd+�� zqRb��RbÞ WYd�Ü�eVWYd g � \�l
� /108glC\ Þ �`jY}sd`F�ZEF5d`F�HC}OAfF5X���BEH#eVWYd g � \�l 20N � NEI$}sd`X /^08glC\ 2µI � J76) N�8�l�F^î g ÜÝno{`WY@¤{=WYeª}sjYeVB�Af{`F�DSF5eVA» `AtÞ´noWvAC{ ) VÎD�}s@¤��ZEHCBsr`d`XÏWvd=d[F�}sH�}sd`Xå��}sHoX`F5ACF�@^AfBEHVe�K

e��Le�AfF5|�}OACWY@5e�WYd[@�jYr[X`F�X }Oe�eCr[|�|�}sHCWvw�F5X WYd i�}OD`jYF=® }sd`X ��}sHf}O|�F^AfHCWvw�}OACWYBEd X`F5eC@5HCWYDGF�X WYd
HVF5��F�HVF�d`@5F R )XS K´F^°L@5F��[A�Af{�}]A�ncFÏ{`},�sF=HVF�jY}]°LF�X AC{`Få@�BEd[eVAfHC}sWYd¦A�BEd_/^08glC\ }sd`X�@�BE|��`r[ACF�X@5BEd¦AfBEr`HVe�noWvAC{ IÏX[F�ZEHVF�F�e�Bs�o��HCF5F�X`Bs| }seVeCr`|�WYd`Z + �sF�}sHVe�BO��X`}OA¤}�A¤}O��Wvd`Z`R�_qjveCB"eC{[Bhnod
{`F5HCFOKMAC{`F�@�r`HVHCF�d¦A�@�BEd¦ACBEr`HCeo��HCBs|ßZEjYBsD�}sj�}sd`}sjv��eCWve´noWvAC{ÐAC{`FaeC}s|�F�@5BEjYBsH¨@�BEd¦�EF5d¦AfWYBsd R§IsN S R
� BEr[D`jYF�z*{[BLBEw�Wveo}sD`jYF ACB&�`HCB,��WYX`F�}�IsN�V0�`HCF5@�WveCWYBsdÐ|�F�}OeCr`HVF�|�F�d¦AªBs�A� \�l }seojYBsd`Z&}se¨Af{`Wve��}OHf}s|�F5ACF�H¨WYe¨d[BsA¨AfB�B&jYB,n�R

�#XL�÷��HVF�FªeC@5WYd¦AfWvjYj�}]AfBEH5R
Ô
WYd�}sjvjv�sKsAf{`F5HCF�WYec}��EBsjYr`|�FoBs�}sDGBEr[A ) NEN�|�lcBEr[ACeCWYX[FªAC{`F(ð���@�}OAf@¤{[F�H
@5BEd¦A¤}sWvd`WYd`Z�} d`BEdL�÷eC@5WYd¦AfWvjYj�}]AfWYd[ZÏD`r[ÑSF�H�jYWvÒ�r`WYX¬R�? d Af{`FÐWYd[d`F�H�n*}sjYj¨Bs��Af{`Wve��EBEjvr`|�F$AC{`F
Í²�=i¨e#noWYjvj
DGF�|�BEr`d¦AfF5X¬Rai¨{[F�X[F�d`eVWvAfWvF�e#Bs��AC{`F�jYWvÒ�r[WYX`e�eC{`BEr[jYX"DGF�eCWY|�WYjY}sHoWYd }sjvj
BO�²AC{`F
AC{`HCF5F��sBEjYr[|�F5eªWvd8BEHCX[F�H¨AfB�}��EBEWvX=e�AfHVBEd`Z&D`r`B,�¦}Od`@5�å��BEHV@�F�eoWvdåAC{`F�X`F5ACF�@^AfBEH5R
i¨{`F��#XL��jvB¦}sX`F5X eC@5WYd¦AfWvjYj�}]AfBEH���BEH�AC{`F�A¤}OHCZEF^Afe8Bs��DGBsAf{ X`F^AfF5@5AfBsHCe8noWYjvj�DGF"�`HCB�X`r`@5F�X

ACBEZEF5AC{`F�H�}se�}=eCWYd[ZEjYF&D�}OAC@¤{ AfB"}OeCeCr[HCF$WvX`F�d¦AfWv@�}sj��`HVBsAfBsd �SF5Ha�sBEjYr`|�F�@�BEd`@5F�d¦AfHC}OAfWvBEd`eaWYd
DGBsAf{�X`F5ACF�@^AfBEHVe�K�}sd[X�AfB�}OeCeCr[HCFqAC{�}OA´Wk�³AC{`F�HVF#}sHCFq}sd¦�$}OZEWYd`Z�F5ÑSF�@^Afe5K[Af{`F^�$}OHCFq|�BEHVF�jvWY�sF5jv�
ACB�DSF�Af{`F#eC}s|�Fª��BEH´DGBsAf{�X`F5ACF�@5ACBEHCe5R�_qe¨eC@5WYd¦AfWvjYjY}OAfBEH�eVBEjv�sF�d¦AoWvA*WYec�`j�}sd[d`F�X$ACB�r`eCF#}�Í�� �
Ü��`{`F�d¦��jk�Ç°��Ljk��jYF5AC{�}sd`F�Þ�YOX[BLX`F5@�}sd[F�|�W °LACr`HCF�}OA#}��sBEjYr`|�F�HC}OAfWvB�Bs�*IsN[ËU®EN[R#i¨{[F�}OX`|�W °�Afr`HVF
Bs��AC{`F�X`B�X`F�@�}sd`F&HCF5X`r`@5F�e#Af{`F�jvWYZE{¦Aª��WYF�jvX¬K¬D`rLA#WvA#Wv|��[HCB,�EF5eqAf{`F�@¤{[F�|�WY@�}Oj�@�Bs|���}]AfWYD[WYjYWkA��
noWkAf{�AC{`F¨}s@5HV��jYWv@*}sd[X�WYd`@5HCF�}seCF5e�Af{`F´d�r`|�DSF5H�Bs����HVF�F´�`HVBsAfBsd`e�WYd�Af{`FcA¤}sHVZEF5A�R�¥�d�}sX[X`WvACWYBEd�AfB
AC{`F�eVF´AfF�@¤{[d`WY@�}sj`HCF5Ò�r`WYHVF�|�F�d¦Afe5K�AC{`F�HVFo}sHCF¨eC}O��F5A���@�BEd[eCWYX[F�Hf}]AfWYBsd`e�AfB#DGF´A¤}O�sF�d&Wvd�ACB�}s@�@5BEr`d¦A
Wvd�Af{`F#@¤{[BEWY@5F Bs�Af{`F#eVBEjv�sF�d¦Ao|�Wk°�Afr`HVFsR�¥�då��}OHVAfWv@�r`jY}sH�K�DGBsAf{$@5BE|��SBEd[F�d¦Afe¨{�}��sF�{[WYZE{7ê�}seC{
�GBEWYd¦ACe�Ü�Í�� �¨ËS��� ) ± Jk�¤zqKGX`B�X`F�@�}sd`FsË¨����« ± �¤z¨ÞtRSi¨{`F�eC@�Wvd¦AfWYjvj�}OACWYBEd$��WvF�jYX=Bs��AC{`F�r`d[jYB¦}sX[F�X
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Ô�WvZEr`HVF�®LË�eCWvd g ÜÇI.� \�l Þ�eVF�d`eVWvACWv��WvA�� jvWY|�WvAq��e5RåACWY|�F���BEH#Af{`F��`j�}sd[d`F�X�X`F5ACF�@5ACBEH��÷WYd`e�A¤}sjvj�}OACWYBEdeV@�F�d`}sHCWvB

Í��#�ûD�}seVF�X eC@5WYd¦AfWvjYj�}]AfBEH#n*}se�|�F�}seCr[HCF�X�}se&}Ï��r[d`@5ACWYBEd BO��X[BLX`F5@�}sd[F8@�BEd`@5F�d¦AfHC}OAfWvBEd¬R�_
eV@�WYd¦ACWYjYjY}OAfWvBEd&�LWvF�jvX$Bs��«s®�V noWvAC{8HCF�eV�SF5@5AoAfB��[r`HCF�Í��#��WYe´BsD`eCF5HV�EF5XÏ}]Ao}��EBEjvr`|�Fq��Hf}s@^AfWvBEd
Bs�²®sN�VçX[BLX`F5@�}sd[FsR�Í�r`HCF��[{`F�d¦��jYX`B�X`F5@�}sd`F&BEH��`eCF5r`X`B�@�r`|�F�d[F�D`}seCF5X�|�Wk°�ACr`HCF5eq@�Bsr`jYX"DGF
r`eVF�XÏ}se¨eC@5WYd¦AfWvjYj�}]AfBEHceCBEjk�EF�d¦A�}seª}sjkAfF�HVd�}OACWv�EF5e´AfB&Af{`F�Í��#�EYOX[BLX`F5@�}sd[Fa|�Wk°�Afr[HCFsR
�=F^A¤}sj
jYB¦}sX[WYd`Z�Bs��jYWvÒ�r[WYXÏeV@�Wvd�ACWYjvj�}OACBEHCeª{�}se DGF�F5d @�BE|��`HCF5{`F�d[eCWv�sF�jk�Ïe�Afr`X`WvF�X�}OA#�ÏÍ�¥ð�

}sd[X �.mq�aQjYO¥ðmq£¢��BEH eCF^�EF5Hf}sj��sF�}sHVe�R�£oF�eVF�}sHV@¤{�noWkAf{"Z¦}OX`BEjYWvd`WYr[|ÌjYB¦}sX[F�X"eC@5WYd¦AfWvjYjY}OAfBEHVeoWYd
DGBsAf{&Wvd`eVACWvAfrLAfF�e�Wvd`X`WY@�}OAfF5e�Af{�}]AceVr`WvAf}sD`jvF¨eC@�Wvd¦AfWYjvj�}OACBEHCe�@�}sd�DSFo�`HVBLX[r`@�F5X¬R�i´n*BaeC@5WYd¦AfWvjYj�}]AfBEH
��BEHV|�r`jY}OAfWvBEd`e�{�}��EF DGF�F5d8WYd¦�EF5eVACWYZ¦}OACF�X¬KLBEd`F D`}seCF5X8BEd$@�}OHCDGB,°���jYWv@q}O@�WYX[e¨}sd`X�AC{`FqBOAf{`F5H´BEd
�#XL�=�¬�÷X`WY�OF5AfBsd�}OAfF5e�R�T*BsAf{�eV��eVACF�|�e�eV{`B,n0ZEBLB�X��SF5HV��BEHV|�}sd[@�F�}sd`X>}sHCF&��W�}sD`jvF&@�}sd`X[WYX�}OACF
jvWYÒ�r`WYX�eC@�Wvd¦AfWYjvj�}OACBEHCec��BEH´Af{`F $+&cA¤}sHVZEF5A�R
� r`HVWYd`Z"Af{[F? �HVeVA�z y ?�?@�<Ft°L�SF5HCWY|�F�d¦A�KcAf{[F��#XL��jvB¦}sX`F5X eC@�Wvd¦AfWYjvj�}OACBEH�r[eCF�X WYd Af{`F $

Af}sHCZEF^AoeC{`B,ncF�X"}�HC}s�`WYXÐ}sd[X=r`d[F^°L�SF5@5ACF�X�X`F5ZEHf}OX�}OAfWvBEdåWYd8AfHC}sd`eV��}sHCF5d`@5�sK�no{`WY@¤{={�}seoDSF5F�d
}seV@�HVWYDGF�X�AfB�B,°LWvX�}OAfWvBEdÏD¦�Ïd`WvACHf}OACF�WYBsd`e1R ) J S R#¥�d � BEr`D`jvF�z*{`B�BEw�AC{`F�jvBEd`ZO� AfF�HV|ÌeVAf}sD`WYjvWvA��
Bs��Af{`F�A¤}sHVZEF5A�eC@5WYd¦AfWvjYj�}]AfBEH¨Wve�Bs����r`d`X�}s|�F�d¦Af}sj
Wv|��GBEH�A¤}sd`@5FsKMDGBsAf{ÐAfB8}seVeCr`HVF�}�eVrjø�@�WvF�d¦Afjk�
jvBEd`Z#HCr[d`d`WYd[Z�ACWY|�F�Ü�eVF5�EF5Hf}sjM�EF�}sHCefÞ²}Od`X�AfBa},�sBEWYX�eV��e�AfF�|�}OACWY@�e�X`r[FoACB�}#�GBEeCeVWYD`jvFoX`WvÑSF�HVF�d¦A
F^�EBEjvr[AfWvBEdåBs�
AC{`F�jYWvÒ�r[WYX`e´Wvd8Af{`F#A�ncB�X`F^AfF5@5AfBsHCe�R
i¨{`F y F�WvX`F�jvDSF5HCZ$}Od`X �#Hf}sd�Q[}seCeVB$ZEHVBEr`�`e BO��Af{`F�� BEr`D`jvF�z*{[BLBEwa@�BEjvj�}sDGBEHC}OAfWvBEd8{�}��EF

DGF�F5d��[HCB�X`r`@�Wvd`ZÐ�#XL��jvB¦}sX`F5X�eC@5WYd¦AfWvjYj�}]AfBEHªeCWvd`@�F�IsNsN + R�_ j�}sHVZEF�d�r`|�DGF�H#BO�ceC}s|��`jYF5e {�}��EF
r`d[X`F�HVZEBEd`F�F^°�AfF5d`eCWk�EF#|�BEd`WvACBEHCWvd`Z�Bs�¬AC{`F�WvH*@¤{`F5|�Wv@�}sjMeVAf}sD`WvjYWvA��sK�WYd�AC{`FqjY}sDGBEHf}OACBEHCWvF�e�no{`F5HCF
AC{`F�eVF�eC@5WYd¦AfWvjYjY}OAfBEHVe¨{�}��EF�DGF�F5d�eV��d¦Af{[F�eCWvw�F5X¬K}sd`X=F�eC�GF�@5W�}sjvjv�Ð}OA Q[}s@5j�}��ERoi¨{`FaDSF5eVA���BEHC|�r��
jY}OAfWvBEd`e�K�X[F5�EF5jYBE�GF�X X`r[HCWYd[Z>IONEN¦JLK�{�}��sF=eV{`B,nod d`B X`F5ZEHf}OX�}OAfWvBEd }OA&}OjYj*X[r`HCWvd`Z ] ) �EF�}sH
eVr`HV�sF5�&AfWv|�FOKEno{`WYjvF¨eCBE|�F¨n*BEHVeCF5d`WYd`ZaBs�³AC{`F¨AfHC}sd`eC|�WYeVeCWvBEd&{�}se²DSF5F�d�BsD`eCF5HV�EF5X8}OA²F�jvF5�O}OACF�X
ACF�|��SF5Hf}OACr`HCFOR�¥÷A�WYe d[BsA��SBseCeCWvD`jYFaAfBå@�BEHVHCF5j�}OACF�Af{`F&HVF�eCr[jvAfe#BO�cAC{`F�A�n*BåAfF5eVACe�D¦�"X[FX �d`Wvd`Z
eVBE|�F1ÄC}s@�@5F�jvF�Hf}]AfWYBsda��}s@^AfBEH Å R�¥�d�ZEF5d`F�HC}sj KOAf{`Fo�#XL�÷@�}sHVDSB�°���j�}OACF*eC@5WYd¦AfWvjYjY}OAfBEHVe
{`},�sF¨eC{`B,nod�}
ncBEHCeVF��GF�H���BEHC|�}sd`@5Fo}OA²{`WYZs{&ACF�|��SF5Hf}OACr`HCFOR�i¨{`F5eCFªeV��eVACF�|�e�K�{`B,n*F^�EF�H5K�}sHVF¨F^°L�SF5@5ACF�X�ACBaDGF
|�BEHCF���Hf}sZsWYjYF�noWvAC{�HCF5eC�GF�@^A#AfB8eVACHCBEd[Z$AfF�|��GF�Hf}]Afr`HVFa�O}sHCWY}OAfWvBEd`e5KSeVWYd`@5F�eV��d¦Af{`F5eCWYe#Wve D�}seVF�X
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Ô�WYZsr`HCF#¯LË*�ÐBL@¤�$r[�=Bs�.Af{[FaÍ²�=i(eCr`�`�GBEH�AfWYd[Z�e�AfHVr`@5ACr`HCF�X`BEd`F�}OA�z*¥ð�²�=_�i#R

BEdæ@¤{[F�|�WY@�}Oj*F�Ò�r`WvjYWvD`HCWvr`|=RÏi¨{`F8��}sHC}s|�F^AfF5HCe�Bs�oAf{[F$eV��d¦Af{`F5eCWve�}sHVF�Afr[d`F�XæAfB"X[HCWv�sF$Af{`Wve
F5Ò�r[WYjYWvD`HCWvr`|1AfB,n*}sHCXåeVAf}sD`WvjYWvA���}OAoHVBLBs|µACF�|��SF5Hf}OACr`HCFOK`no{`WY@¤{åX`B�F�e¨d`BOAod`F�@5F�eCeC}sHCWvjv�8Wv|��[jv�
e�A¤}sD`WvjYWkA���}]A�F�jYF^�O}OAfF5X�ACF�|��SF5Hf}OACr`HCFOR�¥�d�Af{`Fo@�}OeCFoBs�GAf{`FoDGF5A¤}h��X`Wv�sF5ACBEd�}OACF¨eV��eVACF�|ÐKLWvd`eVACF�}sX³K
AC{`FaX[F�ZEHC}sX�}OACWYBEdÐWYeoDGF�jYWvF5�sF�X=ACB�DGFaX[r`F�ACB�AC{`F�}O@�@�F5jYF5Hf}OACF�XÏHVF�}s@^AfWk�LWkA��åBs��Wv|��[r`HCWkAfWYF5e¨jYF^�ÝA
��HVBE|7AC{`F�eV��d¦Af{`F5eCWYe5R
i¨{`F5ðM�÷@�}OAC@¤{`F�H�jYWvÒ�r[WYXån´}se�@¤{`BEeVF�d�AfB�|�}]Af@¤{=AC{`F�X[F�d`eVWvA��=}sd`XÏ}OA�AC{`F�eC}s|�F�ACWY|�F�AC{`F

jvWYZE{¦A*��WvF�jYX8DGF5A�ncF�F5dÏAf{[F#WYd`d`F5H´A�n*B&�EBsjYr`|�F�e5R�i¨{`F�eC@�Wvd¦AfWYjvj�}OACBEH²@�BEd¦A¤}OWYd`e ) N�V7Í��#�¨K + N�V
|�WYd`F5Hf}sj.BEWvj�}sd`X�PEN�VçX`B�X`F5@�}sd`FOR�_qe#Wvd�Af{`F�Af}sHCZsF5A�}8Í�Í²?5Y]D`WYeð����Q[TÛ@5BE|�D`Wvd�}OAfWvBEdÏn*}se
@¤{`BseCF�dÐAfB&eC{[Wv�ÝA¨Af{[F�jvWYZE{¦A¨Wvd¦AfB�Af{`F�d`F�}sHª©ªîû}sd[XÐ��WYeVWYD`jvF HCF5ZEWYBsd`e�R

CED�� � ¶>º ±jº ±N¾%î�JM´
_<��r`jYj�X`WveC@5r`eCeVWYBEd$BO�¬Af{`F��`{`BsACBsAfr[DSF�eV��eVACF�|7ACB�DGFqr`eVF�X8Wvd$� BEr`D[jYF�z*{`B�BEwq|�}���DGF���Bsr`d`X
Wvd>Q�F�@5ACWYBEd ± Bs�*AC{`F�ÔMr[jYj�z*BEjvj�}sDGBEHC}OAfWvBEd"� BEr`D[jYF�z*{`B�BEw�Í�HCBE�GBEef}Oj¢R )�S R�i¨{[F�Af}sHCZEF^Aa}sd`X
ð���@�}OAf@¤{[F�H��sBEjYr`|�F�e�Bs��F�}s@¤{êBs�#A�ncB WYX`F5d¦AfWY@�}sj�� BEr`D`jvF"z*{`B�BEw Ü���z¨Þ�X`F^AfF�@^AfBEHVe$noWYjvj�DGF
��WYF^n*F5X�D¦��}�eV��eVACF�|ûBs���`{`BOAfBE|�r[jvAfWv�`jYWvF�H³ACr`DGF�eoÜ�Íc�Ði¨e¤Þ
Wvd`eVAf}sjYjvF�X�WYdaAC{`F*d[BEdL��eV@�Wvd�ACWYjvj�}OACWYd`Z
D`rLÑ³F5Hå�sBEjYr[|�FORµi¨{[WYeåWYd`d[F�HÐÍ²�=iáeV��e�AfF�| noWvjYj �`HVB,�LWvX`F"Af{`F F^�EF�d¦AÏF�d`F5HCZs�<}sd[X<ACWY|�F
|�F�}seVr`HCF5|�F5d¦AÐ}se�ncF�jYj }se�Af{[F�AfHCWvZEZEF5H�R¢i¨{`F"X`F5eCWYZsd Bs��Af{`F Í²�=i�eV��eVACF�| ��BEH$� BEr`D`jvF
z*{`B�BEw�{`}se DGF�F�d"X[F5�EF5jYBE�GF�X D¦�ÐAf{`F�©qQ��ð��zÓZEHVBEr`�"}Od`X�n´}Oe X`F�eV@�HVWYDGF�X WYd��[HCF5��WvBEr`e#��z
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jY}OAfWvBEd8}OA¨AC{`F�F^°L�GF�HCWv|�F5d¦A¤}sj�eVWvAfF#WvdÐÔMHC}sd`@5FsR

I�Rªi¨{[F*Ô�HCF5d`@¤{�jY}sDGBEHf}OACBEHV�q}OA�z*{`B�BEw�noWYjvjE�`HCB,��WYX[Fc}OjYjEeVr`WvAf}sD`jYF�eV��WvjYjvF�X AfF5@¤{`d`Wv@�W�}OdajY}sDSBsH
d[F�@�F5eCeC}sHV�å��BEH¨Wvd`eVAf}sjYjY}OAfWvBEd¬R

+ Rª_�jYj��Ïà�QÏF�e�AfWY|�}OACF�e#}sHVF���HCF5F�Bs�²B,�EF5HC{`F�}sX @�BEe�Afe�K�@5BEd`eVWYeVACF�d¦A#noWvAC{�Af{`F�HCF�Zsr`j�}OACWYBEd[e
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AC{`F���}sHVACWY@5WY��}OACWYd`Z�r`d`Wv�sF�HVeCWvACWYF5e�R

± R���e�AfWY|�}OACF�X�F^Ñ³BsHVA´HC}OAfF5e¨}sHVF���r`jvjv��D`r[HCX`F5d`F�X8noWvAC{$HCF5eC�GF�@^A´AfB�AC{`F jvWYeVACF�X�WYd`e�AfWvACr[AfWvBEd¬R
J�R�mªB&Bh�sF�H�AfWY|�F#Hf}]AfF�eª}sHVF�}seCeVr`|�F5XÐ��BsH´Af{`F�X`r`HC}OAfWvBEdåBs�.Af{`F��`HVB]âVF�@^A�R
PLRªi¨{[F�F5ÑSBEHVAq@�BEe�A jvWYeVACF�XÏ��BsH�F�}s@¤{�A¤}seV�=HVF5��F5HCeqACB�Af{`FaWYd`@5r`HCHVF�X"@5BEeVACeqno{`WY@¤{�}sHCF�B,�sF�H
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«�Rª_�jYj�@�BseVAfe�}sHCF´jvWYe�AfF�XaWYd�Ô��N¦JoX`BEjYjY}sHCe
}sd`X�F�eC@�}sj�}]AfF�X�ACBqAf{[F�dL� �EF�}OH�X`BEjvj�}sHVe�KOÔ.��NEPh�ðNE¯[R
®LRª_�jYj´@5BEeVACe�jvWYeVACF�X�{`F�HVFÏ}OHCFÐDSF5WYd`Z HCF5Ò�r`F�e�AfF�X ��HVBE| Af{[FÏ��?#� }sd[X X`B�d`BsA�WYd[@�jYr[X`F
AC{`F8�`HVBE�SBsef}sj´D¦��z*BsjYr`|�D[W�}�}sd[X z*{[WY@�}OZEB"ZEHCBsr`�`e���BEH�mqQ[ÔÓ��r`d`X`Wvd`Z"Bs�q}sd BEr[AfF5H
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Ft°L�SF5HCWY|�F�d¦AoX`F5X`WY@�}OAfF5XÐACB�}�eVF�}sHV@¤{=��BEH¿� \�l R
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X`HC}�noWYd`ZEe�}sHVF�}OjYeCBÐ}��O}sWYjY}sD`jvFsR���eC@�}Oj�}OACWYBEd {�}se�DGF�F5d @�}sjv@�r`jY}OAfF5X"��BEHa�Ïà�Q�D�}seVF�X�BEd�AC{`F
z´T¨?�z*BEd`eCr[|�F5H�Í�HVWY@�F�¥�d`X[F^°SKG}sd`X8��BEH¨j�}ODSBEH*D�}seCF5XÏBEd8AC{`F���|��`jvBh��|�F�d¦AªÍ�HCWv@�F�¥�d`X`Ft°³R

¡<T¨Q X`F�eV@�HCWv�[AfWvBEd �sF�}sH ) �EF�}OHqI �EF�}sH + �sF�}sH ± ACBsA¤}OjYe) R ) y î¢eC�[jYWvAVAfF5H ¨sN ¨EIsP[KU¯¦I + ¨s® ± Kb¯¦«OP ¨O®¦«LKU®¦I + ¨ ) ¯E¯[Kb«EIEI) RbI _qd�}sjvBEZ&��jYF5@5AfHVBEd`Wv@�e ¨ ) ® + K ± ®¦« ¨s® ) KUPE®¦« ¨ + «�K ± IO¯ ¨s«EI ) ¨ + N + K + IEJ) R + Íc�Ði(Hf}]AfF�|�Bsd`WvACBEH ¨sN ¨ ± P[K + Js® ¨ ± J�K «sPs¯ ¨ ± ILKU¯EPEN ¨ )�+ JLKUNE®¦«
ILR ) w^�ð}h°[Wve¨X`F��[jYB,��|�F5d�A N ¨ ± JLKUNE¯ ) ¨EJ ) K ) JsI ¨sIsP[KbJsP + ¨ ) IEILKU®EN¦J
ILRbI _qHVACWY@5r`j�}OACF�X8_�HC| ¨sN ¨sN ¨ ) « ± Kb«E«sP ¨ + P[KUN¦J ± ¨EI ) N[KU® + N
ILR + ��r`WvX`F#i.r`DSF5e ¨ ) K + NEP ¨EJ + K + P + ¨ON ¨sN ¨EJ ± KUP¦«sN
ILR ± �.}OeCF�H�Q���e�AfF�| ¨sN ¨E«EILKUNEPE® ¨ON ¨ ±E± KU¯ ) I ¨ )s) P[KU¯¦«s¯
ILRbJ £�}sX[WYB¦}s@^AfWk�EF�QLBsr`HC@5F�e ¨sN ¨ ) «LKb«E«EI ¨EIs¯LK ± ® ± ¨ + KU¯ ± ® ¨EJ ) KbIsN ++ R ) ��d¦��WYHVBEd`|�F�d¦A¤}Oj.�=BEd`WkAfBEH ¨sN ¨ ± + Kb« ± I ¨EI�K +[)s) ¨s®[KbJ ± J ¨EJ ± KbJs¯E®+ RbI £�}sX[WYBE�`r[HCWvA��$�=BEd[WvAfBsH ¨sN ¨EI ± KbJEIsN ¨ON ¨sIEJLKU® ) ® ¨EJsN[K +E+ ¯

�Ï}sd�}sZsF�|�F�d¦A ¨ )�+ K J ± ® ¨EJ ) KUN¦« ) ¨ ),+ KbNENsN ¨sIEJsN
i
BsAf}sjYe ¨ ) ¯s®[K + ± I ¨ ± P¦ILKbJs¯¦J ¨ ± + ®[KU®E¯EP ¨EIE«s«LK JO¯ ± ¨ ) K + «E«LK ± IE«
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}sD`jvF ) ILË²z*{`B�BEwt�ð© Qåz*BEe�A�Í�HVB. �jvFsR�i¨{`F#@5BEeVACe�}OHCF#eC{[BhnodÐ��BEH´F�}s@¤{=|�}hâVBEHcA¤}seV��B,�EF5HoAC{`F
Ft°[�GF�@^AfF5X ± �sF�}sHVe�Bs�*AC{`F��[HCB]âVF5@5A$Ü�X`F� �d`F�X ��HVBE|3usr`jk� ) IsNsNEPåACB"usr`d[F + NÏIsN ) NLR ÞtR$i¨{`F
jvWYeVACF�X @�BseVAfea}sHVF�Wvd AC{`F�d��÷�EF�}sH�X`BEjYjY}sHCe�}Od`X�@5BEd¦A¤}sWvd�AC{`F�@�BEd¦AfWvd`ZEF5d`@�WvF�e�X`F�eV@�HCWvDSF5X>Wvd AC{`F
X`F^A¤}sWvjYF5XÐD[r`X`ZEF^AqX`F5eC@5HCWY�LAfWYBsd¬R�_qjYeVB�Wvd`@�jvr`X`F5X=}OHCF#Af{`F�@�BseVA�Bs��Wvd`WvACW�}OACWYd`ZaeCr`DG@�Bsd�ACHf}s@^AfeªAfB
Wvd`eVACWvAfrLAfWYBsd`e�KMno{`WY@¤{�}OA ©aRbzqR��#}���WYe Wve#J ) RbJ�VôÜ JEI�RbN�V&ÞoBEd�Af{`F, `HCeVA@¨EIEJLKUNENEN���BsHqeCr[DS@5BEdL�
ACHf}s@^AfeoeVAf}sHVACWYd`Z�Wvdå�sF�}sH ) Ü��sF�}sH�ILK + K ± Þ^R

ª�Dví �£L�º�·�J©À}±³� ² °>²�¸EJ©®�J©°K±
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X`F�Ô�Hf}sd[@�F�no{`BÏ{`}se�Bh�sF�HC}sjYj�HCF5eC�GBEd`eVWYD`WvjYWvA��Ð��BEH�� BEr`D[jYF�z*{`B�BEwsR�i
F5@¤{`d`Wv@�}sj²}sd`X>Í�HCB]âVF5@5A
�Ï}Od�}sZEF5|�F5d�A���BEH�AC{`Fo��r`jYj`@5BEjYjY}sDGBEHf}OACWYBEd�A¤}s�OF�e²�`j�}O@�Fª}OA*Q[}s@5j�}��ER
i¨{`FqÍ�HVB]âVF�@^A¨�Ï}Od�}sZEF5H²Wve
Ô�jvBEHCF5d`@�Fq_qHCX[F�jYjvWYF5H�R�z*BsjYj�}ODSBEHC}OAfWvBEd��SBEjvWY@^��Wve´eCF^AªD��$}sd8F^°LF5@�r[ACWv�EF�@�Bs|�|�WvAVAfF�Fª@�Bsd`eCWveVAfWvd`Z
Bs�oA�ncB HCF��[HCF�eVF�d¦A¤}]AfWv�sF�e���HCBE|ôF�}s@¤{�@�Bsr`d¦AfHV�sK*Ô�HC}sd`@�FOKc��F5HC|�}sd¦�EKcQL��}sWvd¬K�©aRU��RvK²}sd[X AC{`F
©�R QSR
i¨{`F&z*{[BLBEwt�ð©�R QSRG@�BsjYj�}ODSBEHC}OAfWvBEd$noWYjvj�BE�GF�Hf}]AfF�}Oe }sd�Wvd¦AfF�ZsHf}sj��}sH�AqBO�²� BEr`D`jvF�z*{[BLBEwOK

D`rLA#��BEH HCF5�SBsHVAfWvd`Zå}sd`X |�}sd�}sZsF�|�F�d¦A#�`r`HV�SBseCF�e5K.}=z*{[BLBEwt�ð©�R QSR³eVAfHVr`@5ACr`HCF�noWvjYj�DGF�|�}sWYdL�
Af}sWYd`F5X¬R�i¨{[Fª�[HCWYd[@�WY�`}sj`WYd¦�sF�eVACWYZ¦}]AfBEH���HVBE|�F�}s@¤{�Wvd`eVACWvACr[AfWvBEd�WYd�AC{`Fª©aRbQSREnoWYjvj[DGFo}#|�F5|�DSF5H
Bs��AC{`F"¥�d`eVACWvACr[AfWvBEd�}sj z*BE|�|�WvAVAfF5FsK¨no{`WY@¤{ê{�}Oe$Af{`F"HVF�eC�GBEd`eVWYD`WvjYWkA�� BO�aF5jYF5@5AfWvd`Z Af{[F ©aRbQSR
@5BO��eV�SBE�OF�eV�SF5HCeCBsd`e�R�i
BÐ@�B�BEHVX`WYd�}]AfF�j�}ODSBEHC}OAfBsHV�=}sd`X�r`d`Wk�EF�HVeCWkA��"F5ÑSBEHVACe#Af{`F&¥�d`e�AfWvACr[AfWvBEd�}sj
z*BE|�|�WvACACF�F�WYe�Wvd`WvACW�}sjvjv�"F5jYF�@^AfWvd`ZÏA�ncB>©�R QSR�z*BO��QL�GBE�OF�eC�GF�HVeCBEd[e�R��Ï}sr[HV� �#B�BLX`|�}sd Wve�}
�`{¦��eCWv@�WveVA&}OA�_qHCZsBEd`d`Fåm�}OAfWvBEd�}sj²�}sDGBEHf}OACBEHV�>}sd`X }�HVF�@5BEZEd`Wvw�F�XæjvF�}sX[F�H�BEd AC{`FåQLBsr`X�}sd
IåF^°L�SF5HCWv|�F5d�A�R y F�n*}se�}sjveCBÏeV�SBs�sF�eV|�}Od ��BEH�Í���®¦IEILK.Af{`F�BEHCWvZEWYd�}Oj��`HCBE�GBEeC}sj²��BsH�}ÐjYBEd`Z]�
D�}OeCF�jvWYd`Fåd`F5r[AfHVWYd`B�DGF�}s| }OA�Ô�F�HV|�Wvj�}sD³R Í�HVBs�ðR £oBEDGF�HVA$Q��sBEDSB�X�} WYe�}�eVF�d`WvBEH&�`HCBO��F�eCeVBEH
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Bs��BEr`Hª|�}sWvdåHCF�eV�SBsd`eCWvD`WYjvWvAfWvF�e5R´i¨{`WYeªHCF5eC�GBEd`eVWYD`WvjYWvA���n*BEr[jYXÏDGFa}s�`�`HVBE�`HCWY}OAfF�ZEWk�EF�d=BEr`HªF^°��
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ë#DFC ·"² ³FO¯î>L�²¦±�OPº;°»ºöºE² ³¯´
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X`F5@�}��"X`F^AfF5@5AfWvBEd"FXø�@5WYF�d[@5� }sd[X AC{`F�X`F^AfF5HC|�WYd�}OACWYBEdÏBs��Af{`F�F5d`F�HVZs��eV@�}sjvF�e ��BEH �GBEeVWvAfHVBEd`e5K
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AC{`F&F�d`F5HCZs�"@5r[A�Ü�ÄCPå�ÐF5îµ@�r[A Å Þ#}s�`�`jvWYF5X�AfBåeCF5jYF�@^A�d`F�r[ACHCBEd�@�}Od`X`WYX`}OAfF5e�K²Ü�D�Þ�NLR ) VÌ��HCBE|
AC{`F @�rLAoBEd$Af{`F#d[F�r[ACHCBEdå@�}O�[Afr`HVF AfWv|�FOK¬Ü�@,Þ´N[RbIEJ�V���HCBs|ÎX`F�}sX[AfWv|�FOK[}Od`X�Ü�XMÞ � N[RbI�V ��HCBE|
AC{`F"HCF5Ò�r[WYHCF5|�F5d¦A Ü�Wv��r`eVF�XMÞ$Bs�aeC��}]AfW�}Ojq@�BsHCHCF5j�}OACWYBEd DSF^A�n*F5F�d(AC{`F"�`HCBs|��[AÐ}Od`XêX`F�jY},�sF�X
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WYe�HCF�}OjYWYe�AfWv@�}sjvjv�#}O@¤{`WYF^�s}OD`jYFTï
AC{`F&@�BEHVHCF�eV�SBsd`X`WYd[Z=HVF�j�}]AfWv�sF&r`d`@�F5HVAf}sWYd¦AfWvF�e�DGF5A�ncF�F�d�Af{`F�d`F�}OHa}Od`X���}sH#X[F5AfF5@5ACBEHCeaeC{`BEr[jYX
AC{`F�d=DSF�|�r`@¤{=jYF�eVe�AC{�}sd ) VÎeCWvd`@�F�Af{`Faef}s|�F�F�d`F5HCZs�¦�÷eC@�}OjYF�X[F5AfF5HC|�WYd�}]AfWYBsd8|�F^Af{`B�X`eonoWYjYj
DGF´r`eVF�X���BEH�DGBsAf{�X[F5AfF5@5ACBEHCe5R�Ô�BEH
AC{`F¨d`F�rLAfHCBsd�F�d`F5HCZs��eV@�}sjvFsK¦} jvF�eVe�eVACHCWYd[ZEF�d¦A�HVF�Ò�r`WYHVF�|�F�d¦A
eVrjø�@�F�e5Ë²AC{`F�r`d`@5F�HVAf}sWYd¦A���WYd8Af{`F#F5eVACWY|�}OAfF BO�
AC{`F ��WYeCWvD`jYFqd`F�r[ACHCBEdå��WYd[F5AfWv@#F�d`F5HCZs�$eC{`BEr[jYX
DGF�jYWY|�WvACF�X�ACB$ION�V$R*i¨{`WveªHVF�jY}]°LF�XÐHCF�Ò�r`WvHCF5|�F5d�A�HCF�ê�F�@^AfeªAf{`F�j�}OHCZEF#eVWYZEd�}Ojk�÷ACBO��D`}s@¤��ZEHCBEr[d`X
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d`F5r[AfHVBEdÐD�}s@¤��ZEHCBsr`d`X�}O@�HCBseCe¨Af{`F�HVF�}s@^AfBEHð��d`F5r[AfHVWYd`B&F�d[F�HCZO�8Hf}sd[ZEFsR
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J � @�}s�LAfr`HVFaBEd y I�R IEI +
P � @�}s�[ACr`HCF�BEd=z ± Rb¯ ±

+ Rq�ÐF�}seVr`HCF�HCF5j�}OACWv�EF�Í²�=i<AfWv|�Wvd`Z�BsÑSeCF^Afe�R
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�O}sHVW�}OACWYBEd`e#B�@�@5r`H�d[F�}sH�Af{`F�A¤}sHVZEF5APU�ð���@�}]Af@¤{`F5HaDGBEr`d`X`}sHV��}sd`X }s@�HVBEeCe�Af{`F-ðM�÷@�}OAC@¤{`F�H5R=i.B
}��EBsWYXær`d�}O@�@�F5�[A¤}OD`jYFår`d`@5F�H�A¤}sWvd�ACWYF5e�WYdæF5d`F�HVZs�æHCF5@�BEd[eVAfHVr`@5ACWYBEd³K²AC{`F8X`F��[jYB,��|�F5d�A&e���eVAfF5|
noWvjYj`{�}��sF�Af{[F�@�}s��}sD`WvjYWkA���AfBa�SBseCWvACWYBEd�ZE}s|�|�}#eCBEr[HC@�F5e*d`F�}sH�Af{`FoA¤}sHVZEF5APU�ð���@�}OAf@¤{`F5HcDGBEr`d[XL�
}sH��ê}sd`X }OAÐ�GBEWYd¦Afe8noWkAf{`WvdêAC{`F�ð���@�}]Af@¤{`F5H�RßÔ�r`H�Af{`F5HC|�BEHCFOK�ACBhn*}sHVX(F�d[eCr`HVWYd`Z Af{�}]AÐAC{`F
r`d[@�F�H�A¤}sWvd¦A��>Wvd>Af{`F�F�d`F5HCZs��HCF5@�BEd`e�AfHVr`@5ACWYBEdæX`r[F�AfB��GBEeVWvAfWvBEd>r[d`@�F5HVA¤}OWYd¦A��>WveancF�jvj*DGF�jYB,n) V$K�AC{`F$eV��e�AfF�|�}OACWY@$r`d[@�F�H�A¤}sWvd¦A�� WYd>eCBEr`HV@�F8�GBEeCWkAfWvBEd |�r`e�A�DGF$jYF5eCe�AC{�}sd ) RbJÏ@�|ÐR"i¨{`F
��}OHVAfWv@�r`jY}sHª@¤{`BEWY@5F�Bs�²X`F��[jYB,��|�F5d�A �SBEeVWvACWYBEd`e�WYd�AC{`F�ð���@�}OAf@¤{`F5H noWYjvj
DGF���r`H�Af{`F5H#X`WYeV@�r`eVeCF�X
WvdÐ@5BEd`d`F5@5ACWYBEd8noWvAC{=@�}sjYWvD`Hf}]AfWYBsd`ecnoWkAf{åd`F�rLAfHCBsd=eVBEr`HC@5F�e5R

Ù��vÕ��YÕ ù ¹�¼�É,Äh»SÈ �¬»G¼ÄOëE¹�ì
mªF�r[ACHCBEdÐeCBEr[HC@�F5eªnoWvjYjSDSF�r`eVF�X=��BsH´Af{`F#��BEjvjYB,noWYd`Z��`r`HC�GBEeVF�e�Ë
) Rq�ÐF�}seVr`HCF�Af{`F�HVF�j�}]AfWv�sF#d`F�rLAfHCBsd=X`F^AfF5@5AfWvBEdåFXø�@�WvF�d`@^�åDSF^A�n*F5F�dÏAC{`F#A�n*B�X`F^AfF�@^AfBEHVe�R
I�Rq�ÐF�}seVr`HCFåAf{`FÐ}sD[eCBEjvr[AfFåd`F5r[AfHVBEd X[F5AfF5@5ACWYBEd�FXø�@�WvF�d`@^��}OA�eCF5jYF�@^AfF5X �GBEWYd¦ACe�Wvd F�}s@¤{
X[F5AfF5@5ACBEH�R Q�r`@¤{ }Ï|�F�}seVr`HCF5|�F5d�A�WYeaHCF�Ò�r`WvHCF5X AfBÏ{[F�jY�>@¤{`F�@¤�>AC{`F$}O@�@�r[Hf}s@^� Bs�´AC{`F
d[F�r[ACHCBEd�eVWY|�r`jY}OAfWvBEd�}sd`X���BEH�}sd�}sjk��eCWYe.Bs�MX�}]A¤}���BEH.no{`WY@¤{�AC{`F�HVF´WYe
BEd`jk�aBsd`F´X`F^AfF�@^AfBEH5K
|�BEe�Acd[BsA¤}sD[jv��AC{`Fª��}OH²X[F5AfF5@5ACBEHcX`}OA¤}�A¤}s�OF�d�DGF5��BsHCFoAf{`Fªd`F�}OHcX`F^AfF5@5AfBsHcWve�ACr`HCd[F�X$BEd³R

+ Rq�ÐF�}seVr`HCFoAf{`FoF5d`F�HVZs�&HCF5eC�GBEd`eCFªBs�GAf{`F¨Af}sHCZEF^Ac}sd`X^ðM�÷@�}OAC@¤{`F�H�ACBad`F5r[AfHVBEd`e5K�ACBaF5d�}sD`jvF
}O@�@�r[Hf}OACF�eVWY|�r[j�}OACWYBEd$BO�
AC{`F��`HCBE|��[AoF5d`F�HVZs�8eC�GF�@^AfHVr`|ÌBs�.��}seVAªd`F5r[AfHVBEd=F^�EF5d�ACe�R
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1.0 MeV Gamma (y=0, z=0)
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1.0 MeV Gamma (y=0, z=0)

Ô�WvZEr`HVF ) ILË*z*F�d¦AfF5H�Ü�jYF5�ÝA¤Þ¨}sd`XÐeCWYZs|�}ÐÜ�HVWYZE{¦A¤Þ*Bs����}sr`eVeCW�}Od? `ACeªACB��GF�}O�8WYdå�`{`BsACBLF5jYF5@5AfHVBEd
X`WveVACHCWYD[r[AfWvBEd��EF5HCeVr`eqX`WveVAf}sd`@�F�}sjvBEd`Z�AC{`FL¥`�ð}]°LWYe¨��BEH ) �=F^îûZ¦}s|�|�}se5R
± Rª¥�|��`HVBh�sF´r`d`X[F�HCe�A¤}sd[X`WYd`Z�Bs�GX`F�}sX[ACWY|�F*F5ÑSF�@^Afe���BEH�WYd¦�EF5HCeCF¨DGF5Af} X`F�@�}���X`F^AfF�@^AfWvBEd&FXø��
@5WYF5d`@5�aD¦��e�Afr`X[��Wvd`Z X`F�}sX[AfWv|�FcF5ÑSF�@^Afe�BEd�F5�EF5d¦A�@�BEHVHCF�jY}OAfWvBEd`e.WYd�d[F�r[ACHCBEd�@�}sjYWvD`Hf}OACWYBEd
F^�EF5d�ACe�R�mªF�r[ACHCBEda@�}sjvWYD`HC}OAfWvBEd F^�EF�d¦ACe�}sHCF�@5BE|��[HCWYeVF�X�Bs�Ü�WÝÞ¬}o�`HCBs|��[AX[F��GBEeCWkA
BO�`d`F5rL�
ACHCBEd&��WYd[F5AfWv@¨F�d`F5HCZs��}sd`X�F�d`F5HCZs��BO�³Z¦}O|�|�}se�}s@5@�BE|���}sd¦��WYd[Z�d[F�r[ACHCBEd�F�|�WYeVeCWYBsd&}sd`X
Ü�WYW�Þ*X`F�jY},�sF�X"X`F5�SBseCWvACeqBs��F�d`F5HCZs�Ð��HCBE|çZ¦}O|�|�}seoHCF5jYF�}OeCF�XÏD��=BEd`FaBEHª|�BEHVFad[F�r[ACHCBEd
@�}s�[ACr`HCF5e�R

i.B$|�F�}seCr[HCF�AC{`F�}sD[eCBEjvr[AfFaFXø�@�WvF�d`@^�EK¬X`F5�`jYB,��|�F�d¦A#Bs�²}�eVBEr`HV@�F�Wvd`eVACHCr`|�F�d¦AfF5XÏnoWvAC{"}
X`F5X`WY@�}OAfF5X&X`F5��WY@5F¨AfB#A¤}sZ#d[F�r[ACHCBEd&F�|�WYeVeCWvBEd¬KEeVr`@¤{$}se�AC{`F¨BEd`For`eVF�X�WYd�AC{`Fªz y ?�?@�åFt°L�SF5H��
Wv|�F5d�A�K¬WYeq�`j�}sd[d`F�X¬Ra©�eVWYd`Z$AC{`F�X`F^AfF�@^AfBEH#WkAfeVF�jv��ACB$A¤}sZ8d`F5r[AfHVBEd F�|�WYeVeCWYBsd¬K³D¦�"HVF�ZEWveVAfF5HCWvd`Z
AC{`F#�`HCBs|��[AoF5d`F�HVZs�8X`F5�SBseCWvACF�XåD¦�å}s@5@�BE|���}sd¦��WYd`Z�ZE}s|�|�}se5K[WYe*r`d`X`F5Hªe�Afr`XL�ER²¥�dÐBsHCX`F5H´AfB
|�F�}seVr`HCF�Af{[F�F�d[F�HCZO�=HVF�eV�SBEd[eCF�Bs��Af{`F�X`F5ACF�@^AfBEHªAfB�d[F�r[ACHCBEd`e5KSAC{`F�F5d`F�HVZs�ÐX`WYe�AfHCWvD`r[ACWYBEdåBs�
AC{`F�d[F�r[ACHCBEd`eaF�|�WvAVAfF�X�D¦��F�}s@¤{ eVBEr`HV@�F�|�r`eVAaDSF&ncF�jYj���d`B,nodæ}sd[X>@�BsHCHCF5@5ACWYBEd`e�|�r`e�A�DGF
|�}sX`Fq��BsH´Af{`F#F5d`F�HVZs�8X`F5�SBEeVWvACF�XÐD��$}sd¦�8Z¦}s|�|�}se´}s@5@�BE|���}sd¦��WYd[Z&AC{`F#d`F5r[AfHVBEd=F5|�WveCeVWYBEd¬R
� F5ACF�@^AfBEH�eCWv|�r`j�}]AfWYBsd"{�}se�DGF�F5d>@�}sHCHVWYF�X�BEr[A�}OA�Af{`F��`{`BsACBLF5jYF5@5AfHVBEd�|�r`jvACWY�`jvWY@5WvA��Ï}sd`X

ACWY|�WYd`Z#jvF5�EF5j�AfB�r`d`X`F5HCeVAf}sd`X�no{[F�HCF�d`F�rLAfHCBsd$eCBEr[HC@�F5e*eV{`BEr`jvX�DGF�X[F��`jvBh�sF�X8}Od`X�AC{`F�X[F�ZEHVF�F
Bs�´@�BEHVHCF�@^AfWvBEd`e�AC{�}OA�n*BEr[jYX {�}��sF$AfBÏDGF8}s�[�`jYWvF�X�ACB=AC{`F$FXø�@5WYF�d[@�WYF5e�|�F�}seVr`HCF5X>noWvAC{ zc���
IEJsI�BEHc_q|��ðT*F�eCBEr`HV@�F5e´AfB�BEDLA¤}sWvd�Af{[F FXø�@�WvF�d`@^����BEH²d`F5r[AfHVBEd`e¨�`HVBLX`r[@�F�X8D¦��WYd¦�EF5HCeVF#DSF^A¤}
X`F5@�}��ER �=BEd`B�F�d[F�HCZsF5AfWv@"d`F�rLAfHCBsd`e$n*F5HCF ZEF5d`F�HC}OAfF5X<r[d`Wv��BEHV|�jk� Af{`HVBEr`ZE{`Bsr[A$Af{[F�A¤}sHVZEF5A�K
r`d[Wv��BEHV|�jk��AC{`HCBsr`ZE{`BErLAÐAC{`F�ðM�÷@�}OAC@¤{`F�H5K BEHÐ}OAåeV�SF5@�W! `@��GBEWYd¦ACe�R7QLF5�sF�HC}sj�F�d`F5HCZEWvF�e8n*F5HCF
eVWY|�r`jY}OAfF5X¬Ë.N[RUN ) �=F5î }se�}#@¤{�}sHC}s@5ACF�HVWYeVACWY@¨F5d`F�HVZs����BEH�HVF�}s@^AfBEH�d`F5r[AfHVWYd`B�F^�EF�d¦ACe�K�I��=F^î }se
AC{`F#}s�`�[HCB�°LWY|�}OAfF�F�d`F5HCZs����BEH¨zc���ðIEJEIad`F5r[AfHVBEd`e5K�}sd`X ± �ÐF5î�KLno{`WY@¤{8Wve´@�jvBEeCFqACB�Af{[F |�F�}sd
F5d`F�HVZs����BEH�_q|��ðT*F´d[F�r[ACHCBEd`e5R�Ô�BEH�F�}O@¤{�F^�EF5d�A�KL�[{`BsAfB�F�jvF�@^AfHCBsd`e�ncF�HCFo@5j�}seVeCW! `F�X�}se��`HVBE|��[A
BEH�X[F�j�}��sF�X¬K�X`F��GF�d[X`WYd`Z�BEd&no{`F5AC{`F�H�Af{[F5��ncF�HCFªHCF5ZEWYe�AfF5HCF�X�jYF5eCe�BEH�|�BEHCF´AC{�}sd�IsNEN�d`e���HCBE|
AC{`F$eVAf}sHVA�Bs�¨Af{`F�F5�EF5d¦A�R�i¨{`F8|�F�}sd>ACWY|�F�Bs�¨AC{`F$X`F5j�}��EF5X��[{`BsAfB�F�jvF�@^AfHCBsd`e�n*}se�r`eCF5X�}se
AC{`F�@�}s�[ACr`HCF#ACWY|�FsR�m�F5r[AfHVBEdÐeCF�jvF�@^AfWYBsd=@5r[Afe¨ncF�HCF�X`F� �d`F�X=D�}seVF�XÏBsdÐAC{`F#AfBsAf}sj¬d�r`|�DGF�HoBs�
�`{[BsAfB�F�jvF�@5ACHCBEd[e¨X`F5ACF�@5ACF�X"}Od`X8Af{`F�d`F5r[AfHVBEd=@�}s�[ACr`HCF�AfWv|�FOR
i¨{`F���BEjYjvB,noWYd`Z��GBEWvd�ACe¨@�}sdÐDGF#X`Hf}�nod=��HVBE|7AC{`F�eCWv|�r`j�}]AfWYBsd`e*�GF�H���BEHC|�F�X8AfB�X�}OACFsË

§ i¨{[F d`F�rLAfHCBsdÛX`F5ACF�@5ACWYBEdÛF�ø�@�WYF5d`@5� �O}sHCWvF�eÏeVWYZEd[W! �@�}sd¦Afjv�êAC{`HCBEr[ZE{`BEr[A=Af{`F�A¤}sHVZEF5A�K
{[F�d`@5F�Af{[F>@�}OjYWYD[Hf}OACWYBEd e��Le�AfF5| eV{`BEr`jvX({�}��EF�Af{`F�@�}s�`}sD`WYjvWvA�� AfB X[F��`jvBh�êd[F�r[ACHCBEd

± +



eVBEr`HV@�F�e�Af{`HVBEr`ZE{`Bsr[A�AC{`F=Af}sHCZEF^A��sBEjYr[|�FOR(Ô�WvZEr`HVF ),+ eC{`B,noe�AC{`F�d`F5r[AfHVBEd X`F^AfF5@^�
ACWYBEd"F�ø�@�WYF5d`@5��}se�}$��r`d`@^AfWvBEd�BO�*X`WveVAf}sd`@�F�ACBÐAC{`F�A¤}sHVZEF5APU�ð���@�}]Af@¤{`F5H�DGBEr`d[X�}sHV�Ï��BEH
d[F�r[ACHCBEd`eoZEF5d`F�HC}OAfF5XÏr`d[Wv��BEHV|�jk��Wvd8Af{`F#A¤}OHCZEF^A�R

§ �Aø�@�WvF�d`@^� jvBEeCe�X`r`FÏACB d`F�rLAfHCBsd`e$�`HVBLX`r[@�F�X Wvd Af{[F=A¤}OHCZEF^A$F�eV@�}s�[WYd`ZæWvd�ACB�AC{`Fyð��
@�}OAf@¤{[F�H&WYe�ACF�HC|�F�X ÄVeV�`WYjvjk�÷BEr[A Å no{`WYjvF8FXø�@�WvF�d`@^� Z¦}sWvdæX`r`F8AfB d`F5r[AfHVBEd`e&�`HCB�X`r`@5F�X
WvdÏAf{[F,ðM�÷@�}OAC@¤{`F�HqDSF5WYd`Z8@�}s�[Afr[HCF�X BEd��#X"WYd=Af{`F�Af}sHCZEF^A WveqAfF5HC|�F�XaÄVeV�`WYjvjk��Wvd Å RqÔMBsH
d[F�r[ACHCBEdêeCBsr`HC@5F�eåeCr`@¤{ }se$_�|&��T*F"}sd[X<zc����IEJEI�K�eV�`WYjvjk��Wvd }Od`X eC�`WvjYj ��BEr[A�}sHVF�eCF5��}]�
HC}OAfF5jv��j�}sHVZEF F5ÑSF�@^Afe�Ü ] J�V&Þ´D`r[A�}s�`�GF�}sHojY}sHCZEF5jv��AfB&@�}Od`@�F5j KM}se¨ncBEr`jYXÐDGF�Ft°L�SF5@5AfF5X¬R
y B,n*F^�EF�H5K³eVWYd`@5F8ÜÇ}EÞ´AC{`F�d`F�r[ACHCBEdÏX`F5ACF�@5ACWYBEd=FXø�@�WvF�d`@^�ÐWYe¨AfB�DSF�F�e�AfWY|�}OACF�XånoWvAf{Ï}sd
r[d`@�F5HVA¤}OWYd¦A��$Bs�
}���HC}s@5ACWYBEd8Bs�
}��GF�HV@�F�d¦Aª}sd[X>Ü�DMÞcAf{[F Hf}sd[ZEF#Bs�.X`WYe�A¤}sd[@�F#B,�EF5H´no{`WY@¤{
eV�`WYjvjk�÷WYd�}sd`X eV�`WYjvjk�÷BEr[A�BL@5@�r`H�WYe�|�r`@¤{æZEHCF�}OAfF5H8Ü ] IsN�@5|$Þ#��BEH�_q|��ðT*F�}sd`X�zc����IsJEI
eVBEr`HV@�F�ecAf{�}sd�WvA²WYeqÜ ] Ja@5|$Þ���BEH�d`F�rLAfHCBsd`e*��HCBs|1WYd¦�EF5HCeCFqDSF^A¤}aX[F�@�}��sK[X`F5�`jYB,��|�F5d¦A´Bs�
d[F�r[ACHCBEd eCBsr`HC@5F�e�WYe#�`jY}sd`d`F5X DSBsAC{�noWvAC{`WYd�AC{`F�Z¦}s|�|�}�@�}OAC@¤{`F�H�}sd`X Wvd�Af{`F�Af}sHCZEF^A
d[F�}sH²Af{`FqAf}sHCZsF5A¯U�ðM�÷@�}OAC@¤{`F�H*DSBEr[d`X�}sH��EK[eVB&}se*ACB�|�F�}seCr[HCFqAC{`WYecF5ÑSF�@5A¨}OA´HVF��`HVF�eCF5d¦A¤}]�
ACWv�sF��SBsWYd¦Afe#}Od`X {`F�jv��Afr`d`F�YO@¤{`F5@¤��Af{`F���z¢eCWv|�r`j�}]AfWYBsd=Bs�²d`F5r[AfHVBEd"AfHC}sd`eC�GBEH�A�}sd`X
@�}s�[ACr`HCFOR

§ i¨{[F¨d`F�r[ACHCBEd&X`F^AfF5@5AfWvBEd&FXø�@�WvF�d`@^��X`F5�SF5d`X`e²BEd�Af{[F¨F�d`F5HCZs��X`WYe�AfHCWvD`r[ACWYBEd�BO�GAC{`F¨d`F5rL�
ACHCBEd[e�R�i¨{`F�X`WvÑSF�HVF�d`@5F�eoWYdåd`F5r[AfHVBEdÐX`F5ACF�@5ACWYBEdÐFXø�@5WYF�d[@5�åDGF5A�ncF�F�d=d`F�rLAfHCBsd=eVBEr`HC@5F�e
}Od`X>Wvd��sF�HVeCF$DGF5Af}ÏX`F�@�}�� }sHVF�jY}sHCZsF�F5d`BEr`ZE{�Af{�}OAa@�BsHCHCF5@5ACWYBEd`ea|�r`e�A�DGF$}s�[�`jYWvF�X�WYd
BsHCX`F5H AfBåef}OACWYe��Ý�ÏAf{[F�HVF�Ò�r`WvHCF�|�F�d¦ACe�Bsd�r[d`@�F5HVA¤}OWYd¦A�� WYd"X`F^AfF5@5AfWvBEd�FXø�@�WvF�d`@^�ER��=r`j �
ACWY�`jvFaeVBEr`HV@�F�e�ÜÇzc����IEJsI�}sd`X"_�|&��T*F,ÞtKSnoWkAf{�X`WkÑ³F5HCF5d�Aqd`F�rLAfHCBsd"F�d`F5HCZs�ÏeC�GF�@5ACHf}[KSnoWYjYj
DGF&X`F��[jYB,�EF5X eCBÏ}se�ACB=|�F�}OeCr`HVF�}sd[X>HCF5X`r`@5F�Af{[WYe�r`d`@5F�HVAf}sWYd¦A��sR$i¨{`F��GBEeVeCWYD[WYjYWkA��ÏWve
}OjYeCBªDGF�WYd[ZqF^°L�`jvBEHCF5X�Bs�`X`F��`jvB,�LWvd`Z }ªjYB,n´��F5d`F�HVZs��d`F5r[AfHVBEd�eCBsr`HC@5FsKEWvd�BEHVX`F�HAfB�HCF�X[r`@�F
AC{`F´r`d[@�F�H�A¤}sWvd¦A���Wvd�AfHC}sd`eV��F5HCHVWYd`Z F�ø�@�WYF5d`@5��|�F�}seCr[HCF�|�F�d¦ACe�|�}sX[F´}OA�{`WYZE{[F�H�d[F�r[ACHCBEd
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}se.eCF^A�D¦��Af{`Fc@�BEjvj�}sDGBEHf}]AfWYBsd#{�}se�DGF�F5d�HCF�}s@¤{`F5X¬R�i.B�Af{[F*ZEHVF�}OACF�eVA�F^°�AfF5d¦A��`Hf}O@5AfWv@�}sD[jYFsK
��r`jvj³@�}sjYWvD`Hf}OACWYBEd[e´Bs�.Af{`F�d`F�}sHª}sd`X8��}sH¨X`F^AfF�@^AfBEHVeªnoWvjYjG��BEjYjvBhnêAC{`F�ef}s|�F�eC@¤{`F5X`r`jYFOR

J +



à :Ó���#�¨������"�����

i¨{`F5HCF�}sHCF�eVF5�sF�Hf}Ojc|�}hâVBEHqAf}seC��e�Af{�}]A#Af{`F�� BEr`D[jYF�z*{`B�BEw&F�jvF�@5ACHCBEd[WY@�e noWvjYj��GF�H���BEHC|ÐË&Ü ) Þ
�`HVB,�LWvX`WYd[Z${`WYZs{��EBEjkA¤}sZEF8Ü y î#Þ�AfB8Af{[F&Íc�Ði¨e�KcÜ IEÞª�`HCB�@�F5eCeCWvd`ZÐ}sd�}sjvBEZ8Í²�=iïeCWYZsd�}sjYe }sd`X
X`F5jYWk�EF�HVWYd`Z�Af{`F5| ACB>Af{`F��#}OA¤}>_�@�Ò�r`WveCWvACWYBEd Q���eVACF�| Ü��ª_b¡�ÞtK#Ü + Þ&��BEHV|�Wvd`Z�AC{`FÏAfHVWYZEZsF�H�K
}sd[XûÜ ± Þ�|�BEd`WkAfBEHVWYd`Z�Af{`FÏX`F5ACF�@5ACBEH8F�d¦��WYHVBEd`|�F�d¦AÐ}sd`Xê�GF�H���BEHC|�}sd`@5FsR¢_áeCr[D`eCF^A=BO��AC{`F
F5jYF�@^AfHVBEd`WY@5e�noWvjYjª}sjveCB>DGFÏd[F�@�F5eCeC}sHV� ��BEH�AC{`F�Í²�=içWvd`WvACW�}sj*ACF�e�AfWYd[Zæ}sd`X @5BE|�|�WveCeCWvBEd`Wvd`Z`R
��}s@¤{"Bs��Af{`F5eCF�A¤}OeC��eqnoWYjvj�DSF�}sX`X`HVF�eCeVF�X D¦��}�@�BE|�D`WYd�}]AfWYBsd=Bs��@5BE|�|�F5HC@�WY}sj}sd`XÏ@�r`e�AfBE|��
X`F5eCWvZEd`F�X8F5jYF5@5AfHVBEd`Wv@�e�R�i¨{`F�eVF#eCr`D`e���eVAfF5|�e¨noWvjYjMDSF�X`WYeV@�r`eVeCF5XÐD[HCWYF�ê`��{`F�HVFsK[noWkAf{$F5|��[{�}seCWve
ZEWk�EF5dÏAfB�Af{`BEeVF�WvACF�|�eªAC{�}OA }sHCFa�`HCBE�GBEeVF�XÏACB$DSFaD`r`WvjvAªD¦�=AC{`F�©aRbQSRS��?#�êZsHCBEr`�[e�Rq_û��r`jYj
X`F5eC@5HCWY�LAfWYBsd�BO�[Af{[FcF5jYF�@^AfHVBEd`WY@5eeV��eVACF�|û}se.}ono{[BEjYF�@�}OdaDGF���BEr`d`X�WYd�Af{`F²Ô�r`jvj�z*BEjYjY}sDGBEHf}OACWYBEd
� BEr[D`jYF�z*{`B�BEw��[HCBE�GBEef}Oj>R )�S K
no{`Wv@¤{ WYea}��s}OWYj�}OD`jYF�BEd�Af{`F�n*F5D¬R=i¨{[WYe��[HCBE�GBEef}OjcHVF�Ò�r`F�e�Afe
��r`d[X`e¨AfB&D`r`WvjYX8Af{`F#��BEjvjYB,noWYd[Z`Ë

§ y î¢eC�`jvWvAVAfF�H�Ü�eCF5@5AfWvBEd ± R IsÞ
§ Ô�HVBEd¦AV�ð��d`XåF5jYF�@^AfHVBEd`WY@5eaÜ�eCF5@5ACWYBEd ± R + Þ
§ Q�jYB,n(|�BEd`WkAfBEHVWYd`Z8Ü�eCF5@5ACWYBEd ± R ± Þ
§ Í²�=i Hf}OACF�|�BEd[WvAfBsH#Ü�eVF�@^AfWYBsd ± RbJEÞ
i¨{`F» �HCe�A*A�ncB�WvACF�|�ec}OHCFªeCWY|�WYjY}sH�ACBaAf{[Fq@�Bsd�ACHCWvD`r[AfWvBEd`e�Bs�¬AC{`F ©�R QGR�ZsHCBEr`�[ecAfB�Af{`F¿ �HVeVA

z y ?�?@�&F^°L�SF5HCWv|�F5d�A�KE}sd[XaWvd`X`F�F5XanoWvjYjEDGF*}Od�WY|��`HVBh�sF�X�X`F�eVWYZEdaBs�[AC{�}OA.eV��e�AfF�|ÛACBqDGF²D[r`WYjkA
D¦��AC{`F�� HCF^°LF5j�}sd`X i
F5d`d`F5eCeCF5F�ZEHVBEr`�`e5R�i¨{`F&j�}se�A#A�n*BÐWvACF�|�e#}sHVF�@5jYBEeVF�jk�ÏHVF�j�}]AfF�X"ACBåAC{`F
@�}sjYWvD`Hf}OACWYBEd�Bs�
AC{`F�X`F5ACF�@^AfBEH5K`Af{`F�BsAC{`F�Ho|�}hâVBEH¨WvACF�|7Bs���[HCBE�GBEeCF5X=eV@�BE�GFsR²i¨{`F5eCF�eV��eVACF�|�e�K
ACB8DSF�D`r[WYjvA�D¦��Af{[F&��}Od`ef}se�Q�A¤}OACF�}sd`X i.F�d`d`F5eCeVF�F�ZEHCBEr[�`e�K¬noWvjYj.|�BEd[WvAfBsHqF�d¦��WYHVBEd`|�F�d¦A¤}Oj
��}s@^AfBEHVe´Af{�}]AªnoWvjYjSWY|���}s@5A´X`F5ACF�@5ACBEHªFXø�@�WvF�d`@^�Ð}sd`XåF�d`F5HCZs�å@�}sjYWvD`Hf}]AfWYBsd¬R

í(DFC á½ON¸K¶ãâ£º;³¡±j²�¸;Jä�(�»´�±jJ�®
_0Ò�r�}sjvWvA��"{`WvZE{ �EBEjkA¤}sZEF=Ü y î�Þ#eV��e�AfF�| noWvjYj�DGF�eV�SF5@�W= �F�Xæ}Od`X�@5BEd`e�AfHCr[@5AfF5X ��BEH#Af{`F�d`F�}sH
}sd[X$��}sH*X`F^AfF5@5AfBsHCeoBs�.� BEr`D[jYF#z*{[BLBEw�AfB��`HVBh��WvX`F @�jvF�}sd³K[eVAf}sD`jvFsK[|�BEd`WkAfBEHVF�X$�GB,n*F5H´��BEHcAC{`F
Í²�=i¨e5R�i¨{[F�|�}hâVBEH#{`}sHCX[n*}sHVF�eVr`DG@�BE|��SBsd`F�d¦Afe�Bs�²Af{[WYe#eV��e�AfF�|3}OHCFsË�}Ð©qÍ²QÏAfBå�`HVB,�LWvX`F
e�A¤}sD`jvF#_ªz �GBhncF�H5KM}�|�r`jvACWk�÷@¤{�}sd`d`F5j y îûeVr`�`�`jk�EKM}sd`X� �jkAfF5HCWYd[Z&ACB&HCF�|�B,�EF�d`BEWveCFOR
_3eCWvd`ZEjYF"@�}sD`jvF�noWYjYjqDSF r`eVF�X ��BsH$Af{`F @�Bsd`d`F�@^AfWvBEd DGF5A�ncF�F5d(Af{[F>Í²�=i¨eÐWYd`eVWYX`F�AC{`F

X`F^AfF5@5AfBsHo}sd`X$Af{[F y îÛe��Le�AfF5|Ì}sd`XåÔ�HCBsd�A¨��d[X=��jvF�@5ACHCBEd[WY@�e#ÜÇÔ����²Þ^R�TcBsAf{ y î¢}sd`X8eVWYZEd�}Oj
noWvjYj.DSF�@�}sHCHVWYF5X"BEd�Af{`F�eC}s|�F�£¨�q� + N + @�B¦}]°LWY}sj
@�}sD`jvFsR�i¨{`F&Ô���� Wvd`@�jvr`X`F�e y î1eV�`jYWkACAfF5HCe5K
no{`F5HCF$eVWYZEd`}sjYea}sHCF��`WY@¤�OF�X BsÑ Af{[F$@�}sD[jYFsR=i¨{`WYe�A����SF$BO�oeV��eVACF�|ÐK�no{`WY@¤{ Wve�Wvd�noWYX[F$r`eCFOK
|�WYd`Wv|�Wvw�F5ecAf{[Fa}O|�BEr[d�AoBO��@�}sD`jYF#Wvd`eCWvX`F Af{[F�X[F5AfF5@5ACBEH�R
i¨{`F#D�}OeCF�jvWYd`F�X`F5ACF�@^AfBEH¨X`F5eCWvZEd8@�}sjvjYe²��BEH´P )s) @¤{�}sd`d[F�jYe¨BO��Í²�=i<{`WvZE{��EBsjvA¤}OZEF���BEH*F�}s@¤{

Bs�#AC{`F�d`F�}sH$}Od`X ��}sH�X[F5AfF5@5ACBEHCe5RÛi¨{`F"D�}seVF�jYWvd`F�Í²�=içX`F5eCWvZEd HCF5Ò�r[WYHCF5e¥û�ILRbJ��¦î ��zß}OA
N[R ) |�_ �GF�H�Afr[DSFOR�i¨{`WYe�@�}Od�F�}OeCWYjk��DGF��`HVB,�LWvX`F�X�D��&|�}sd¦�&@�Bs|�|�F�HV@�W�}OjYjv��}��O}sWYjY}sD`jYF*�SB,ncF�H
eVr`�`�`jvWYF�e5R²QLF�jvF�@^AfWYBsdÐBO��}��EF5d`X`BEH¨noWYjvj¬DGF#|�}sX[F�Wvd8jYWvZE{¦A¨Bs�.Af{`F#��BEjvjYB,noWYd`Z�eC�GF�@�W= �@�}]AfWYBsd`e�Ë

§ \#mZ����rqf1i.b�k�b}g�mqp�fBY´Af{`F�d[BEWYeVF�BEdÏAC{`F y î BEr[AC�`r[ACe r`d`X`F5H jYBE}sXÏd`F5F�X`e ACB�DGF�DGF�jYB,n
}�jvF5�EF5j�eCr`@¤{ÐAf{�}]A¨Af{`F�F5ÑSF�@^AqBsd=}Od��$eCWYZsd�}sj¬Wve¨jYF�eVe¨Af{�}sd=N[R ) |�î¢�GF�}s�E� AfBO�÷�SF�}s�MR²i.B
|�F�F^A�Af{[WYe�HVF�Ò�r`WYHVF�|�F�d¦A�K�eVBE|�F; �jvACF�HCWvd`Z Ft°LACF�HVd�}sj`AfB AC{`F y îêeVr`�`�`jk��noWvjYj�DSF¨d`F5F�X`F5X¬R

J ±



§æå g�r|c�i���f>p�f�c�ç��7g�b�mocPg�hCY�HCF�eVBEjYrLAfWYBsd$noWYjYjSDSF�}OA¨AC{`F�jYF^�EF�j�BO� ) îûBEH¨DSF^ACACF�H�R
§æå g�r|c�i���f1r|mo�1mocopBYqAf{`F5HCF�|�r[eVA�DGF&}${�}sHCXLn´}sHVF&�`HCB,��WYeVWYBEd�AC{�}OA�}sjvjYB,noeqAC{`F�eCF^ACAfWvd`Z8Bs�
AC{`F�|�}]°LWY|�r`|çBEr[Af�[r[Aq�sBEjvAf}sZEF�Bsd"}�|�BLX`r[jYF�BEHq@5Hf}OACF�D�}seVWYe�Rqi¨{`WYeq�O}sjvr`F�eV{�}sjvj
DGF
HVF�}sXÏD�}s@¤�=��WY}�eCBs�ÝA�n*}sHVFsRaQLBs�ÝA�n*}sHCF�eCF5AVA¤}sD[jYF�@5BEd¦AfHCBsjYeqeV{�}sjvj��`HVBh��WvX`FaAC{`F&}sD`WvjYWvA���AfB
eVF5AªeCBO�ÝA�n´}sHVFajvWY|�WvACe²��BEH´AC{`F#�EBEjkA¤}sZsF#eCF5AVAfWvd`ZEe�R

§ �A��h�hxf�b�c;cvh�mZ��p�f�c�ç��7g�b�moc¡g�hCY�HVF�eCBsjYr[ACWYBEdå|�r`e�AªDSF ) )¬_ÛBEH¨DGF5AVAfF5H�R
§æå g�r|c�i���f�hFi.�¢�ó�:��ç}k�g���bGYæWYd AC{`F"Hf}sd[ZEF"Bs��}s�`�`HVB,°LWv|�}OACF�jk� ) N ACB JONEN�îS0Oe^Kq�`HVBO�
ZsHf}s|�|�}OD`jYFOR

§ `���f�hFi.cvmob��Wc¡f��¢��f�h�i.cv��hsf5hFi.b���fBY�}s�`�`HVB�°[Wv|�}]AfF�jk�8N��fzêAfB ± Nk�¤zqK�X`HV�8}OAf|�BEeC�[{`F�HVFsR
§éè hxg���b�k.mob���Y�Af{`F y îçBEr[Af�[r[Afe�eV{�}sjYjcDSF\ê`B¦}OAfWvd`Z`K�eVr`@¤{�AC{�}OA�AC{`Få@�HC}OAfF8ZEHVBEr`d`XæWve
Wvd`X`F5�SF5d`X`F�d¦AªBs�
Af{`F�HCF^Afr`HVdÐ��BsH´Af{`F y î¢@¤{`}sd`d`F5jYe�R

§ Ê,����g��Kf�h¢p��:����r|{kY*}s�`�[HCB�°LWY|�}OAfF5jv�$IEIsN�î�_ªzqKGJON y wOR
§ �¿g�r=i.h�mocv{�Y��SBEeVWvACWv�EF#�GBEjY}sHCWkA���|�BLX[r`jYF5eo}sHCF#HVF�Ò�r`WYHVF�X¬R
§ �;g��1�1��b�m�~�i.cvm�g�bjpBY¨@5BE|��`jYF^AfF�@�BEd¦AfHVBEj�BO��Af{`F y î e���eVAfF5| |�r[eVA DGFa��WY}$}�e�A¤}sd`X`}sHCX
iªz´ÍEYO¥ðÍÌ��AC{`F�HVd`F5AÐ@�Bsd`d`F�@^AfWvBEd¬RµÍ�HCB,��WYeCWvBEd`e$ACB�@5BEd¦AfHVBEj#WYd`X[Wv��WYX`r`}sjq@5Hf}OACF�e8��HCBE|
F5WvAC{`F�Ho}���HCBsd�Aª��}Od`F�j�BEHo}���HVBEd¦A��`}sd`F�j�@5BEd`d`F5@5ACWYBEdÐ|�r`e�Aª}sjYeVB�DGF��`HCB,��WYX[F�X¬R

§Ãê rqfs~�cvh�m�~�i.rK~sg�b�b}fs~�c¤m�g�bjpBY�Af{[F y îß@�Bsd`d`F�@^AfWvBEd`e�|�r`eVAaDSF�Af{`HVBEr`ZE{�F�WkAf{`F5Hae�A¤}sd`X`}sHCX
Q y îÛ@5BEd`d`F5@5AfBsHCeoBEH¨}sd y îÛ@�F5HVACW! �F5XÐ|�r`jvACWk���[WYd�@�BEd`d[F�@5ACBEH¨Bs��`HVB,�EF�dÐHCF5jYWY}sD`WYjvWvA���WYd
AC{`WYeo}O�`�`jYWv@�}OACWYBEd³R

§ìë c�i���mor|mocv{�Y ) NEN�|�îû}]Aq}�d`Bs|�Wvd�}sj³eVF5AVAfWYd[Z�BO� ] ) KUPENEN�î¢��BEHo}��GF�HVWYB�X8Bs��«EI�{`BEr`HVe�R
i.B"X�}OAfFOK�Af{`F$AC{`HCF5F8�`HCWv|�}sH�� @�}sd[X`WYX�}]AfF^� �EF5d`X`BEHVe�}OHCFåz*_q�²m�K�©�d[Wv�EF5HCeC}sj*î�BEjkAfHCBsd`WY@5e

}sd[X ¥�Q[�²�&K*}sjYjoBs�#no{`Wv@¤{ê{�}��EF"BsÑSF�HVWYd`ZEe�Af{�}]A8}sHVF��SBOAfF�d¦ACW�}sjvjv��}s@5@�F��LA¤}sD`jvFÏ��BEH�� BEr`D`jvF
z*{`B�BEwOR

UPS

HV
Supply

HV
Filter

HV
Splitter

AC power line

RG-303

P
M

T

To Front-End

Ô�WvZEr`HVF ) «LË TcjYB�@¤� X`W�}OZEHf}s| Bs��AC{`F�{[WYZE{ê�EBEjkA¤}sZsF Ü y î#Þåe��Le�AfF5|=K�eC{[BhnoWvd`Z AC{`F�|�}hâVBsH
eVr`DS@5BE|��SBEd[F�d¦Afe5R

JEJ



Ô�WvZEr`HVF ) ®[Ë�Q�@¤{`F�|�}OAfWv@���BsH�AC{`F y î7eC�`jvWvACACF�H��`HVBsAfBsA����GFsR8_µeCWv|�Wvj�}sH eVF5ACr`��n*}se�r[eCF�X���BEH
AC{`F�Íc�ÐiÓF5�O}sjvr�}OAfWvBEd�ACF�eVACWYd`Z�}sd`XåWvd=}��`HVBsAfBOA��L�GF�@�WvHC@�r[WvAoDGB¦}sHCX³R

í(D¡ª á�â ´N%³¯O¡±�±NJML
? d>AC{`F�WvHan*},����HCBs|3AC{`F8Í²�=i¨e�ACBÏAf{[F8Ô�HCBEd¦AV����d`Xæ��jYF5@5AfHVBEd`Wv@�e�K
Af{`F8Í²�=i0eVWYZEd�}OjYe�noWYjYj
 �HVeVAo��}OeCe´Af{[HCBEr`Zs{ y î¢eC�[jYWvAVAfF5HCe�R�� BEr`D`jvF�z*{`B�BEwqnoWYjvjSr[eCF�}�eCWvd`ZEjYF�@�}sD[jYFq��BEH*F�}s@¤{ÐÍ²�=i#K
@�}sHCH��LWvd`Z�DGBsAf{$AC{`F y îû}Od`X$Af{`F�Í²�=i<eCWvZEd�}sjve�KLWYd$BEHVX`F�H´ACB�|�WYd`Wv|�Wvw�Fo@�BEe�A�K�X`F�}sX$�EBsjYr`|�F
Wvd�Af{`FqX`F5ACF�@5ACBEH�KL��F�F�XLAf{`HVBEr`ZE{Ð}sHVF�}�}OA*Af{`F X[F5AfF5@5ACBEH¨�SF5HCWv�`{`F�H��EK[}sd`X8ZEHVBEr`d`XL�÷jYB�BE��F^Ñ³F5@5ACe�R
i¨{`F�Í²�=i eVWYZEd`}sjYe#}OHCF�F^°L�GF�@^AfF�X�AfBåDSF&HC}OAf{`F5H#eC|�}sjYj´Ü ] ± |�î�ÞtK�eCBÐd`BEWveCF�|�r`e�A�DSF&�sF5�[A
ncF�jvj�DSF5jYB,n AC{`F�|�WvjYjvWv�EBsjvA²jYF^�EF�jÇR
¥÷A´WvecAC{`F �`HVWY|�}sHV��âVBsD$Bs��Af{[F y î(eC�`jvWvACACF�H�AfB�X[F�@�Bsr`�`jYFªAf{`FqeCWYZsd�}sjYe²@�Bs|�Wvd`Z�BErLA´Bs�¬AC{`F

Í²�=i¨eª��HCBE|ÎAC{`F y îïeCr`�[�`jYWvF�e�R²¥�d�}OX`X`WvACWYBEd³KLAf{[F y îïeV�`jYWkACACF�HCe¨noWvjYj³ACF�HC|�WYd`}OAfF AC{`F�Í²�=i
@�}sD`jYFªAfHC}sd`eC|�WYeVeCWvBEd�jvWYd`F¨AfB�|�Wvd`WY|�WYw5F¨�`r`jYeVFqHVFXê�F5@5AfWvBEd`e5K�}sd`X$�[HCB,��WYX`F¢ `jvAfF5HCWvd`ZaBO��Af{`F y î
ACB�HCF5X`r`@�F�jYB,n´�÷��HVF�Ò�r`F�d[@5� d[BEWYeVF�Af{`}OA�@5BE|�F�e���HVBE| Af{`F y îÌ�GB,n*F5H�eCr`�[�`jYWvF�e�RÏÔ�WYZsr`HCF ) ®
eV{`B,noe�}åeC@¤{`F5|�}OACWY@���BEH�}åeCWY|��`jvF���BEr`Hð��@¤{�}sd[d`F�j��`HVBsAfBsA����GF�BO�*Af{[F y î7eV�`jYWkACACF�H Af{`}OA�{�}se
DGF�F5d D`r`WvjvA�R8i¨{[WYe��`HCBsACBsA����SF�{�}se�Af{`F�D�}seCWv@���F�}OAfr[HCF�e�Af{�}]A�}sHVF�Ft°[�GF�@^AfF5X AfBÏDGF�r[eCF�X>WYd
AC{`F� �d�}sj y î3eC�[jYWvAVAfF5H$X`F�eVWYZEd³R1Ô�WYZsr`HCF ) ¯ eC{`B,noe8Af{`F eVWY|�r`jY}OAfF5X �GF�HV��BsHC|�}sd`@�F"BO��AC{`F
y îïeV�`jYWkACACF�H´noWvAC{Ï}&eCÒ�r�}OHCF^�÷�`r`jveCF�Wvd`�`r[A�KM}�D`}s@¤�E�÷AfF5HC|�WYd�}]AfF�X=Í²�=i#KG}sd`X ) NEN�d`eoBs��@�}sD`jvF
DGF5A�ncF�F5d=Af{[FaÍ²�=iÓ}sd`XåAf{`F y îûeV�`jYWkACAfF5H�R
Ô�BEH�AC{`WYeq��Wvd`X"Bs��ÄC£¨z Å ACF�HV|�Wvd�}OAfWvBEd¬KMHCF5Ò�r`WYHVF�X DSF5@�}sr[eCF�Bs��Af{[F�d`F�F5X���BsH y î X`F�@5BErL�
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@5BEd`d`F5@5AfWvBEdaR§IEJ S K�}se�eC{[Bhnod WvdæÔ�WYZsr`HCF$Is®[R"_Î�O}sHVWYF5A���Bs�oeVF�d`eVBEH&}sd`X @�Bsd�ACHCBEj²��r`d`@^AfWYBsd`e
}sHVFå}��s}OWYj�}OD`jYF�WYd ACHf}sX`WkAfWvBEd�}sj�¥�zµ�`}s@¤�]}sZEF�e&}Od`X eVA¤}OWYd`jvF�eCeð��e�AfF�F5jk�÷@�j�}OX ÄVW�T*rLACAfBsd ùú e5K Å ïcA�n*B
Ft°`}O|��`jvF�e�}sHVFÐeV{`B,nod WYd�Ô�WvZEr`HVFÐIs¯[R �²}O@¤{ X`F^�LWv@�FÐ{�}se�} r`d`WYÒ�r`FOK*��}s@^AfBEH����÷j�}seVF�HVF�X }sd`X
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Ô�WvZEr`HVFÏIO¯[Ë���°[}s|��`jYF5e�Bs� ) �÷¡êWvHCFåX`F5��Wv@�F�e5R(Ô�HVBE|éjYF^�ÝA�ACB>HVWYZE{¦A�Ë=X`WYZsWvA¤}Oj*Af{`F5HC|�BE|�F5AfF5H
WvdÏiª?��ð¯¦I&��}s@¤�]}sZEFTï ± �÷@¤{�}sd`d[F�j._ ��z(BEd��[HCBsACBsA����SFaDSB¦}OHCX¬KG|�Bsr`d¦AfF�X=WYdÏ£qu]� )E) |�BLX[r`j�}sH
�`{[BEd`F*âC}s@¤�$DGB�°}ïM©qQ[T AfB ) �÷¡êWvHCF#Wvd�ACF�H���}s@�FOR

ACF�eVACF�X&P ± ��D`WkA�HVF�ZEWveVAfHC}OAfWvBEd�d�r[|�DSF5H�r`eVF�X�AfBq�`HCB,��WYX`F*X`F5��WY@5F´WYX[F�d¦AfW= �@�}OACWYBEdaBEd�AC{`F´D`r`e�}sd`X
ACB�}seVeCr`HVF$X`F5��Wv@�F�ACHf}s@5F�}sD`WvjYWkA��ERÐQLBE|�F�X`F5��WY@5F�e�}OHCF$}��O}sWvj�}sD`jvF�WYd�WYd`X`Wk��WYX`r�}OjYjv�Ï@�}sjvWYD`HC}OAfF5X
mª¥�QLi*�÷ACHf}s@5F�}sD`jvF���}s@¤�]}sZEF5e�R²i¨{`F#��F�}OACr`HCF5e�Bs�
jYB,n @�BEe�A�KM@�}O��}sD`WvjYWvA���AfB&@5BEd`d`F5@5Aq}sjYjSX`F5��WY@5F�e
ACB Af{`Foef}O|�F´eVF5A²Bs�MnoWYHVF�e�Wvd���}sHf}OjYjYF5j KOr`d`|�WYeVAf}s�]}sD`jvF*X`F^�LWv@�Fo¥ð��KE}Od`X��EF�HVef}OACWYjvWvA��a|�}s�OF´Af{`Wve
}sd=}OAVAfHf}O@5AfWk�EF�@¤{`BEWv@�F���BEHoWY|��`jYF5|�F5d�ACWYd`ZaAf{`F�eCjvBhnÓWYd`e�AfHCr[|�F5d�Af}OAfWvBEdÐ}sd`X=@�BEd¦AfHVBEjeV��eVACF�|ÐR
¥�|��`jYF5|�F5d¦A¤}OACWYBEd�X[F5A¤}OWYjYeq}sd`X F^°L�GF�@^AfF�X��SF5HV��BEHV|�}Od`@�F���BEHqeCF5�sF�HC}sj�eCr`D`e���eVAfF5|�ea}sHVF�ZEWv�sF�d
{`F5HCFOR

¿aÄhã[É,¹"ã�È.×<ëEã`Ä]×êÉ,¹�Æ>Ã�¹�Ähã[Éh¼Äh¹�ì�ã�È.× �G»G¾ÝÉ,ã`ØM¹�ìsú i.F�|��SF5Hf}OACr`HCF�}sd`XÐ�EBEjkA¤}sZEF�|�BEd`Wk�
ACBEHCWvd`Za@�}sd$DGFqWvd`@�jvr`X`F�X�WYd$}Od���@�r[eVAfBs|&�÷D`r`WYjkA�F�jvF�@5ACHCBEd[WY@�e*}OA¨}�@�BE|��GBEd`F�d¦A*@�BEe�A´Bs�BEd[jv��}
��F^n¢X`BEjYjY}sHCe¨�GF�H�X`F5��Wv@�F�r[eCWYd[Z$��Q ) ®EQ`IsN�}sd`X���Q[I ± JsN�@¤{`WY�`e�}sd`XÏjYB,n´��@5BEeVA�|�B�X`r`jY}sH¨@�BsdL�
d`F5@5ACBEHCe�AfBÏ@5BEd`d`F5@5AaAfB=AC{`F ) �÷¡êWvHCF�ùú D`r`e5R=mªBsAfF�Af{�}]A�Wvd>}sX[X`WvACWYBEd"AfBÐAf{`F�AfF5|��GF�HC}OAfr`HVF
}sd[X �EBEjkA¤}sZEF���r`d`@^AfWYBsd`e�K�AC{`F$r`d`WvÒ�r`F8¥ð�ßBEdæF�}O@¤{�@¤{[WY�æ�`HVBh��WvX`F�e&}srLAfBE|�}OAfWv@�ACHf}s@¤��Wvd`Z�Bs�
}sd¦�æ@�}sHCX�eVn*}s�`e5R i
HVWv��W�}sjc@�r`e�AfBE|éDGB¦}sHVX`e�@�Bsd�Af}sWYd[WYd`Z"BEd[jv�>AC{`F�eVF=@5BE|��SBEd[F�d¦Afe&@�}Od DGF
r`eVF�X8AfB�|�BEd`WkAfBEH�AfF5|��GF�HC}OAfr[HCF#}sd[X8D`r`e´�EBsjvA¤}OZEF�e´Bsd8@�Hf}]AfF�e´no{[WY@¤{åBsAf{[F�HVnoWveCF @5BEd¦A¤}sWvd8d`B
@5r`eVACBE|&�÷D`r`WvjvA´F5jYF5@5AfHVBEd`Wv@�e�R
¥�dåAf{`F5eCF�@¤{`WY�`e5K�X`WYZsWvAfWvw�}OACWYBEd�Bs�.AfF�|��GF�Hf}]Afr`HVF�}sd`Xå�EBEjkA¤}sZEF#Wve¨WYd`WkAfWY}OAfF5X$D¦�Ð}sdåF^°L�`jYWv@�WkA

ÄV@5BEd¦�EF5HVA Å @�Bs|�|�}sd`X ��HVBE| Af{[F8D`r`e�|�}se�AfF5H�R i.F�|��SF5Hf}OACr`HCFå@5BEd¦�EF�HVeCWvBEd Af}s�sF5e�¯sNEN"|�e5K
}sd[X�X`WvZEWvACWYw�}]AfWYBsd�Bs�¬Af{[F���BEr`H ) Ih�÷D`WvA²@¤{�}Od`d`F�jve*Bs�³Af{`Fq��Q`I ± JsN�A¤}s�OF�ecjYF�eVecAC{�}sd ± |�e�AfBsAf}sj R
� r`HVWYd`Z�@�BEd¦�EF5HCeVWYBEd¬KLAf{`F#D`r[e¨|�}se�AfF5H´|�}���@�BE|�|�r`d[WY@�}]AfF�noWkAf{8BsAC{`F�H*X`F5��WY@5F�eoWv��AC{`F @¤{`Wv�`e
{�}��sF=}OdæF^°�AfF5HCd�}sj¨eVBEr`HV@�F8Bs�ª�GBhncF�HXï´Wv�ª}"@¤{`Wv�æWYe��GB,n*F5HCF5X ��}OHf}seVWvAfWv@�}sjvjv�"��HVBE|ôAC{`F8D`r`e5K
AC{`F�dÐAf{`F�|�}OeVAfF5H�|�r`eVA�|�}OWYd¦A¤}sWvd$Af{`FaD`r`eªjYF^�EF�j.{`WvZE{ÐAC{`HCBsr`ZE{`BErLAªAC{`F�@5BEd¦�EF5HCeCWvBEd¬R¨i.F�e�AV�
Wvd`Z$Bs�²ef}O|��`jvF�e �[HCB,��WYX`F5X�D¦���=}]°LWY| ¥�z#Ys�#}sjYjY}se#Q�F�|�WY@�Bsd`X`r`@^AfBEH @5BEdj �HV|�AC{�}OA#|�r[jvAfWv�`jYF
X`F^��WY@�F5e´@�}Od$|�}OWYd¦A¤}sWvd�Af{`F5WYH²WYd¦AfF5HCd�}sjMe�A¤}OACF�no{`WvjYF�}sjYjG}sHVF��GB,n*F5HCF�X8�`}sHf}seVWvACWY@�}OjYjv�a��HCBE| AC{`F
eC}s|�F�D`r`e5R�Ô�WYZEr[HCF + NaeC{[Bhnoe¨X`}OA¤}a��HVBE|µ}aAf{[HCF�FqX�}����GF�HVWYB�X�X`r`HVWYd`Zano{`WY@¤{$A�ncB&��Q ) ®¦Q[IsN
AC{`F�HV|�BE|�F5ACF�HVeqn*F5HCF�eC}s|��[jYF�XÏBEd`@�F&}$eVF�@5BEd`X D¦�"}$�`HVBEZEHf}O| noHVWvACACF�d"Wvd uE}��s}LR�i¨{[F�A�n*B
AC{`F�HV|�BE|�F5ACF�H�@¤{[WY�`e�ncF�HVFÐ|�BEr`d¦ACF�X WYdæX`WvHCF5@5A&@�Bsd�Af}s@5A�noWkAf{ F�}O@¤{�BOAf{`F5H�Kc}sd`X HCF5@�BEHVX`F�X
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Ô�WvZEr`HVF + N[Ë��#}]A¤}8��HCBE| AC{`HCF5F�X�}��"ACF�eVA�Bs�´eVF5�sF�Hf}Oj ) � ¡êWYHCF ùú eC}s|��`jYF5e�Ë�ÜÇ}¦Þ AfF5|��GF�HC}OAfr`HVF
Wvd>}sd>B.ø�@�F$}]A���}sd`eC}se�Q�A¤}OACF�©ªd`Wv�sF�HCeVWvA�� ��e�RAfWv|�F�}seaHCF�}OX D¦��A�ncB"}sXhâC}s@�F5d�A���Q ) ®¦Q[IsN
AC{`F�HV|�BE|�F5ACF�H¨@¤{`Wv�`e�ï.Ü�DMÞ*X`WkÑ³F5HCF�d[@�F�WYdåHCF�}sX`WYd[Z�Bs�
AC{`F#A�n*B�@¤{`WY�[e�R

AC{`F�eC}s|�F�AfF5|��GF�HC}OAfr`HVF�AfB�noWvAC{`WYd"}�eC|�}sjYj���HC}s@5ACWYBEd=Bs�²}�X`F5ZEHCF5FsR ¥�d�AC{`WYeªAfF�e�A�KGAf{`F�AC{`F�Hð�
|�BE|�F5AfF5HCe�ncF�HVF�jvBL@�}OAfF5X�}sDGBEr[A�A�ncB�|�F5ACF�HVe���HVBE|�AC{`FoD`r`e²|�}se�AfF5H�K�}sd`X�}sd`BsAC{`F�H ) � ¡êWYHVF�ùú
X`F^��WY@�F�n´}Oe @�BEd[d`F�@^AfF�X"Bsd=Af{[F�ef}s|�F�D`r`e }ODSBErLAqAf{[HCF�Fa|�F^AfF5HCe���r[HVAf{[F�HqX[Bhnod[eVAfHVF�}s|ÐR�m�B
��}sWvjYr`HVF�e´BsH¨WYd¦AfF5HCHCr[�[AfWvBEd`e¨B�@�@�r[HCHCF5XÏX`r[HCWYd[Z&AC{`WYe¨�GF�HVWYB�X¬R

ÁqÂ¬Ã�¹�Ä]Å�Æ>¹�ÈSÉ,ã�¾&¸ã�¾�¾�¹�È��Å�Äh»SÈ.Æ>¹�ÈSÉ¦ú i¨{`F"��Q ) ¯¦I + Ä y ��ZEHVBL@¤{`HVBEd Å WYT*r[AVAfBEd ùú jYB�BE��e
WvX`F�}sj¦��BEH|�BEd`WkAfBEHVWYd`Z¨AfF5|��GF�HC}OAfr[HCFc}sd`X�{�r`|�WYX[WvA��ER.¥�d�}sX[X`WvACWYBEd#AfBªAf{`Fc{�r`|�WvX`WvA��#}sd`X�ACF�|��
�GF�HC}OAfr`HVF���r`d[@5AfWvBEd`e5KLAf{[WYe*X[F5��WY@5F���F�}]Afr`HVF�e´BEd���DGB¦}sHCX�D�}OAVAfF�H���D`}s@¤��r`�å}sd`X8}Or[AfBE|�}OACWY@ªjYBEZO�
ZEWvd`Z AfB�Wvd�ACF�HVd�}sj`|�F�|�BEHV�aWYd[X`F��GF�d`X[F�d¦A*BO�SFt°�AfF�HVd�}sjM@�Bsd�ACHCBEjÇR�Í.BhncF�H²BEH�@5BE|��[r[AfF5H���}sWYjvr`HCF5e
noWvjYj¬d`BOA�Wvd¦AfF�HVHCr`�LA�AC{`F�ACF�|��SF5Hf}OACr`HCFa}sd`XÐ{�r`|�WYX`WkA��8HCF5@�BEHVX¬R´i¨{`Wve�WYT*r[ACACBEd ùú WYeoX`F5eCWYZsd`F�X
��BEHªAfHC}s@¤��WYd`Z$eVF�d`eVWvACWv�EF��[HCB�X`r`@5ACe X`r`HVWYd`Z�eC{`Wv�`|�F5d¦A BEH BOAf{`F5Hq{�}sd[X`jYWvd`Z`R ��}s@¤{���Q ) ¯¦I + Wve
Wvd`X`Wv��WvX`r�}sjvjv�"@�}sjYWvD`Hf}OACF�X>}sd`X�m�¥�QLi0AfHC}s@�F�}sD`jvFsR"_qd[BsAf{`F5H�W�T*rLACAfBsd6ùú K�Af{[F8��Q ) ¯¦IsILK��`HVBO�
��WYX[F�eoeCWv|�Wvj�}sH���r`d`@^AfWYBsd�}sjYWkA���noWkAf{`Bsr[A¨Af{`F�{�r`|�WYX`WkA�����r`d[@5AfWvBEd¬R

�=BEd[WvAfBsHCWYd[Z´Bs��D�}sHVBE|�F^AfHVWY@��`HVF�eVeCr`HVFc}Od`X�BsAf{`F5H�F�d¦��WYHVBEd`|�F�d¦A¤}sjO��}s@5ACBEHCe�Wve¬F�}seVWYjk� }s@¤{[WYF5�sF�X
r`eVWYd`Z8AC{`F���Q`I ± JsN$_q��zï}sd[X�BEd[F�BsH#|�BEHVF�F^°�AfF5HCd�}Oj�ACHf}sd[eCX`r`@5F�HVe�RÏÜÇm�BOAfFsË�_1@5BE|��[jYF5ACF) � ¡êWYHVF�ùú n*F�}OAf{[F�H*e�A¤}OACWYBEd&Wvec}OjYeCB�}��O}sWYjY}sD`jvF%R§IsP S R Þ�_�d`BsAf{[F�H�WYd¦AfF5HCF5eVAfWvd`ZyÄVF�d¦��WYHVBEd`|�F�d¦A¤}sj Å
@5BEd`X`WkAfWYBsdÐACB$|�Bsd`WvACBEHoWYe }O|�D`WYF5d¦AqjvWYZE{¦AªjYF^�EF�j
WYdÐAf{`F�Ft°L�SF5HCWY|�F�d¦Af}sj�}OHCF�}LË¨|�}sd¦�ÐeV��e�AfF�|��
}OACWY@ªF5ÑSF�@^Afe¨WYd���}se�Ao}sd`X$�[HCF�eVF�d¦Aod`F5r[AfHVWYd`B�Ft°L�SF5HCWY|�F�d¦ACe´{�}��EF DGF�F5då}OACACHCWvD`r[AfF5X¬K[@5BEHCHVF�@^Afjv�
BEH²WYd[@�BEHVHCF�@^Afjk�EK�AfB�F5jYF5@5AfHVWY@�}sjMBEHcBs�[AfWv@�}sjMd`BEWveCFªWYd¦AfHVBLX[r`@�F5X$D¦��jvWYZE{¦ACWYd`Z`K�}Od`X8}aeVWY|��`jYFo�`{[BO�
ACBsAfHC}sd`eCWveVACBEHq}OX`X`HCF5eCeVF�e#Af{`F�WYeCeVr`F�{�}Od`X`WYjk�ER�i¨{`F��`{`BOAfBsACHf}sd`eVWYe�AfBEHªAfF�@¤{[d`WYÒ�r`F�}OjYeCB�@�}sd"DGF
r`eVF�XæAfBÏ|�BEd[WvAfBsH�e�A¤}OACr`e&���� e�BEdæX`F^��WY@�F5e�no{`WY@¤{æjY}s@¤� F�jvF�@5ACHCWv@�}sj²eVAf}OAfr`e�Bsr[Af�`rLAfe�R"_ªz
jvWYd`Fq�sBEjvAf}sZEF#Wveo}sjYeVB�F�}seCWvjv��|�BEd[WvAfBsHCF�X8r[eCWYd[Z�} ) � ¡êWYHVF ùú _ ��z<}sd`X=}�ACHCWk�LWY}sj³@5WYHV@�r`WkA�R
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Å�×>¾�¹��S¹�¾�ì ã�È.×>É,¹�Æ>Ã�¹�Ä]ãLÉh¼.Äh¹�ìkí�ã�È.× ØMã�ì�Ã
Äh¹�ì�ì�¼Äh¹LìOú i
HC}sd`eVX`r`@�F5HCe²noWYjYj[DSFo�`HVBO�
��WYX[F�X&��BEH�|�BEd`WvACBEHCWvd`Z Wv|��GBEHVAf}sd¦A�}seV�SF5@5Afe�Bs�GAf{[FªX[F5AfF5@5ACBEH�eCr`@¤{�}se�eC@�Wvd¦AfWYjvj�}OACBEH�}Od`X&D`r[ÑSF�H
BEWvj¬jYF^�EF5jYe�K`ACF�|��SF5Hf}OACr`HCF5e�KM}sd[X=�`HVF�eVeCr`HVF�e Wvd=}Od��åZE}seoeV��eVACF�|�e�r`eVF�X¬Rci
HC}sd`eVX`r`@�F5HCe�eC{`BEr[jYX
�`HVBLX[r`@�Fq�sBEjvAf}sZEF5e´WYd�AC{`F#N�ACB&JaîÛHf}Od`ZEF���BsH´|�}h°[Wv|�r`|1@5BE|��`}OAfWvD`WYjvWvA���noWkAf{$AC{`F#��Q`I ± JsN
_q��zqR.i¨{[F���r`H�Af{`F5HaeV�SF5@�W! `@�}OACWYBEd¬K.�`r`HV@¤{�}seVFsK�}sd`X�WYd`e�A¤}sjvj�}OACWYBEdÏBs�¨eCr[@¤{>AfHC}sd`eCX[r`@�F5HCe�}sHVF
AC{`F�HCF�eV�SBsd`eCWvD`WYjvWvA���Bs�
AC{`F�HCF5eC�GF�@5ACWv�sFaeVr`D`eV��e�AfF�|ç�`HVB,�LWvX`F�HVe�R

�¬ÅÇÆ�Ã�¾�¹8ëE»GÈSÉ,Äh»G¾ÇìOú i¨{`F ��Q`Is®E¯EN�WYe*} ) �÷¡êWvHCF ùú X`WvZEWvAf}sjYjk��@�Bsd�ACHCBEjvjYF5X��GBsAfF5d�ACWYBE|�F5ACF�H5R�¥÷A
@�}sd�DGF´r`eCF5X�AfB �`HVB,�LWvX`F*eVjYB,n�@�BEd¦ACHCBEj���BEH�eVWY|��`jYF²eCF5HV�sBEe�K��GBhncF�H�eCr`�`�[jYWYF5e�KEBsH�BsAC{`F�H
X`F5��WY@5F�e
@5BEd¦AfHCBsjYj�}OD`jYF¨D¦��}sd�Ft°LACF�HVd�}sj¬}Od�}sjYBsZaeVWYZEd�}Oj R�_´A*�`HCF5eCF5d�A�K[Af{[F�HCF�WYe²d`B�X`F� �d`WkAfFq�[j�}sd&AfB�r[eCF
AC{`WYe´@�}s��}sD[WYjYWkA��EKL}sjvAC{`BEr`Zs{�Af{`F#X[WYeC@5HCWv|�Wvd�}OAfBsH²jvF5�sF�jYe¨@5BEr`jvX8�SBEeVeCWvD`jv��DSFq@�BEd¦AfHVBEjYjvF�X$Wvd$Af{`Wve
n*}��ERcQLr`�`�GBEH�A¨��BEH´eCjvB,n(@5BEd¦AfHCBsj�}se´ncF�jYj¬}se´|�BEd`WvACBEHCWvd`ZanoWvjYjSDSF �[HCB,��WYX`F5X=Wvd$Af{`F#eVBs�ÝA�n´}OHCF
��BEH¨|�}]°LWY|�r`|�ê`F^°LWYD`WvjYWkA��ER
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}��O}sWYjY}sD`jvF�}sd`X�HVF�j�}]AfWv�sF�jk�åWYd`Ft°[�GF�d[eCWv�sFsR�_qd�Ft°`}O|��`jvF�Wve QLr[d m�r`@5jYF�}OH�Ã§e#�=B�X`F�j ) N¦Is«yR§IE« S R
��}s@¤{ Ft°L�SF5HCWY|�F�d¦Af}sjc{`}sjYj�noWYjvj�{�}��EF8}]A�jvF�}se�A�BEd`F�Hf}sX[BEd>|�BEd`WkAfBEH�HCF�}sX BErLA�D¦��Af{`F�eCjYB,n
@5BEd¦AfHCBsjÍczqRMi¨{`F�X�}]A¤}�noWYjYjSDSF�e�AfBEHVF�X�}Od`X=|�}sX`F�}��O}sWvj�}sD`jvFq��W�}�Af{[F�eC}s|�F�Wvd¦AfF�H���}s@�F�r`eVF�X
��BEHo}OjYj³eVjYB,nÓ|�BEd`WkAfBEHcX�}OAf}[R
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F^�EF�d¦A¨ZsF�d`F5Hf}OACBEH*{�}Oe*DGF�F�d$noHVWvAVAfF�d�Af{�}]A´WYd[@�jYr[X`F�ec}sjYj�AC{`Fq��d`B,nod8Z¦}s|�|�}�jvWYd`F5e²��HVBE| pð�t��K
g���� i¨jÇK¬}sd`X gC\�p TcW
X`F5@�}��ER�i¨{`F5eCF�}sHVFaAf{[F�|�}hâVBsH�HC}sX`WYBE}s@5ACWv�EFaeC�GF�@5WYF�e�Af{�}OA @�BEr`jvX��`HVBLX`r[@�F
F^�EF�d¦ACe�}sDGB,�EF&BEr`H�Af{`HVF�eC{[BEjYX Bs�*}sDGBEr[A�N[Rb«8�=F^î�R�i
}sD`jYF ) «�eC{`B,noe�Af{`F�eVWYd`ZEjvF�e HC}OAfF5e#F^°��
�GF�@^AfF�X=��HCBE|Î�O}sHVWYBEr[eªX[F5AfF5@5ACBEHq@5BE|��GBEd`F5d¦Afe�R¨i¨{[F�ÄV{`WvZE{ Å }sd`XÇÄVjYB,n Å X`F�eVWYZEd`}OAfWvBEd`eoHCF^��F�H
ACB$Af{`F�{`WvZE{`F5eVA�}sd`X jvBhncF�e�A�Hf}sX`WvBE�`r`HVWvACWYF�eo��BEr`d[X�Wvd�Af{`F&jvWvAfF5Hf}OACr`HCFOKSno{`Wv@¤{ ZEWv�sF�e�}sd"WYX[F�}
Bs�.Af{[F�eV�`HCF�}sXÐBs���GBEeVeCWYD[jYF �O}sjYr[F�e�R
i¨{�r`e#n*F&Ft°[�GF�@^A�Af{`F�D�}O@¤��ZsHCBEr`d[X�HC}OAfF�Wvd � BEr`D`jvF�z*{`B�BEw&}OA ) �=F^î0AfB8DGF&}���}s@5ACBEH

Bs��HVBEr`ZE{[jv�åA�n*F5d¦A��"jYF5eCeqAC{�}sd�z*{`B�BEw�}OA ) R + �=F5î�R¬_qeVeCr`|�WYd[Z8}�d`F5r[AfHVBEdL��jvWY�OF�F5�sF�d¦A�Hf}OACF
Bs�´¯EN=�GF�H�{`BEr[H$Ü�D�}seCF5X BEd�Af{`F$z*{`BLBsw�Ft°[�GF�HVWYF5d`@�F�Þ^K�}sd>}��EF�HC}sZEF��s}OjYr`F&��BEH#Af{`F�WYd¦AfF5HCd�}Oj
}s@^AfWk�LWkA��EK�}sd`X$} ) NENS)¬e*@5BEWYd[@�WYX[F�d`@5FªnoWvd`X`B,n�KLAC{`WYe�AfHC}sd`eCjY}OAfF5e*Wvd�ACB�}�Hf}sd`X[BE|1@�BEWvd`@�WvX`F�d[@�F
HC}OAfF#Bs��}sDGBEr[AªBEd`F#�GF�HoX�}��8Wvd8Af{`F�� BEr`D[jYF�z*{`B�BEw#��}sH¨X`F^AfF�@^AfBEH5R
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i.B�F�d`eVr`HCF¨Af{`}OA�Af{[F¨eCF�d[eCWvACWv��WvA���ZEB¦}sjLBs�MAf{`Fo� Bsr`D`jYF¨z*{`BLBsw¨F^°L�SF5HCWv|�F5d�A�Wve�}OAVA¤}sWvd`F�X¬KsZEHCF�}OA
@�}sHCF�|�r`e�AªDSF#A¤}O�sF�dÐAfB&�sF5F��ÐAf{`F�D�}s@¤��ZEHVBEr`d`XåAfHVWYZEZEF5H¨Hf}OACF�}OAoBEHoDSF5jYB,n<Af{`F�X`F5eCWYZsd=jvF5�EF5j
Bs�ª}Ï��F^n y wsR i¨{`Wve�WYd�Afr`HVdæHCF�Ò�r`WvHCF5e�Af{�}OA�ZEHCF�}OA�@�}sHCF$DGF�Af}s�sF5d�Wvd |�}OAfF5HCW�}Oj²eVF�jvF�@5ACWYBEd³K
eVB�Af{�}]A´Af{`FqWYd¦AfHVWYd`eVWY@ªHf}sX`WvB¦}s@^AfWv��WkA���Bs�X`F^AfF�@^AfBEH¨@5BE|��SBEd[F�d¦Afe´X[BLF5e*d`BsA´�`HCB�X`r`@5FqAfB�B�{`WvZE{
}8D�}s@¤��ZEHVBEr`d`X�Hf}]AfFsRa¡>F�noWYjvj�r`d[X`F�H�A¤}s�OF�}$@5BE|��[HCF�{[F�d`eVWv�EF�Hf}OX`WYB¦}O@5AfWk��WvA��ÐeCr`H��EF^��BO�²AC{`F
|�}OAfF5HCWY}sjYe&Af{�}]A8noWYjYj�DSF"r[eCF�X<WYd<� BEr[D`jYF z*{[BLBEw�ACBæF�d`eVr`HCF Af{`}OAÐ}sjYj�@�BE|��GBEd`F�d¦ACe$noWYjYj
|�F�F^AcBsH�F^°L@�F5F�X�AC{`F�HVF�Ò�r`WvHCF�X�jYF^�EF5jGBO�¬Hf}OX`WYBE�[r`HCWkA��ER.i¨{`WYe²eCr`H��EF^��noWvjYj�}OjYeCB��`HVB,�EFªr`eCF^��r`j�AfB
BsAC{`F�H.A����SF5e�Bs�M{`WYZs{`jv��eVF�d`eVWvAfWk�EF´Ft°L�SF5HCWY|�F�d¦ACe�K¦WYd[@�jYr[X`WYd`ZoAf{[BEeCF´eVF�}sHV@¤{`WYd[Z ��BEH�d`F5r[AfHVWYd`BsjYF�eVe
X`Bsr`D`jYF#DGF5Af}�X[F�@�}��Ð}sd[XÐX`}sHC�$|�}OAVAfF�H5R
_q@^AfWk�LWkA��#|�F�}seVr`HCF5|�F5d�ACe�HVF�Ò�r`WYHVWYd`Zo�EF5HV��{`WvZE{aeVF�d`eVWvACWv��WvA�� noWvjYjEDGF²|�}sX[Fc}]A
AC{`F´? HVBh��WvjYjYF

��B,n T*}s@¤��ZEHCBEr[d`X$z*Bsr`d¦AfWYd[ZaÔM}s@5WYjvWvA��ERi¨{`Wve���}s@�WvjYWkA��EKsBs�SF5Hf}OACF�X&D¦��Af{`Fo�}�noHCF5d`@�FªT*F5HC�OF�jYF^�
m�}OAfWvBEd�}sj��}sDGBEHC}OAfBEH��EK�Wve�jvBL@�}OAfF5XÐWvdÐAC{`F��GB,n*F5HC{`Bsr`eCFaBs��AC{`F�? HCB,��WYjvjYF#�#}O|ßWYd=m�BEH�Af{`F5HCd
z´}sjvWv��BEHVd`W�}LKsr`d`X[F�H ) ®EN�|1BO��HCB�@¤��@�B,�EF5H#Ü�PENEN�|=R n�RUFOR ÞtR�¥÷A*{`}se²AC{`HCF5F#�#FoeC�GF�@5ACHCBE|�F5ACF�HVe�Ë�})E) J�V dL�÷A����GFsKM}sdå®EN�V1���÷A����SFOK�}sd`XÐ} + N�V0���÷A����SFORcQLF�d`eVWvACWv��WvACWYF�ecBs�
JsN���}OHVAfe*�SF5H´AfHCWvjYjvWYBEd
Ü�Í²Í�iªÞa��BEH�©ß}sd`X>X�}sr`ZE{¦ACF�HCe5KcIsNEN�Í�Í�iµ��BsH�i¨{�}sd`X X`}sr`ZE{¦AfF5HCe5Kc}Od`X ) NEN�Í�Í�T ��BEH��
}sHVF�HVF�}sjvWYw�F5X¬R i¨{`Wve WYe�eCrjø�@5WYF�d¦A#��BEH�@¤{`F�@¤��Wvd`Z8Af{`F�}O@5AfWk��WvA��=Bs��Af{`F�}s@�H��LjvWY@ar`eCF5X"WYdÏ�sF�eCeVF�j
@5BEd`eVACHCr`@^AfWvBEd¬R
_q@^AfWk�LWkA���|�F�}seVr`HCF5|�F5d¦Afe²HCF�Ò�r`WvHCWvd`Z#jYF5eCe��`HCF5@�WveCWYBsdÏÜ�eCr`@¤{�}se²Í²�=i Zsj�}seVe�}sd`X�eVAfF5F�j�Þ�@�}sd

}sjveCB�DGF#|�}OX`F#WYdÐ}�d`F5n ��}s@�WvjYWkA���ACB&DSF#D`r[WYjvA¨}OAª©aRbzqRM�#}��LWve´noWvAC{8r`d`Wv�sF�HVeCWvA�����r`d`X`e5Rci¨{`Wve
��}s@5WYjvWvA��"noWYjvj*}OjYeCB"DGFå}sD`jvF�ACB�@5BEr`d¦A&j�}OHCZEF�@�BE|��SBsd`F�d¦AfeÐÜ�eCr`@¤{ }se�F5d�ACWYHVF8Í²�=i¨e¤Þ�AfB�AC{`F
HVF�Ò�r`WYHVF�XÐjYF^�EF�j�BO��}s@^AfWk�LWkA��ER
Q[}sd[X`W�}"m�}OAfWvBEd�}sjc�}sDSBsHf}OACBEHCWvF�e�noWvjYj²|�}sd`}sZEF�AC{`WYe�eVr`HV�sF5�sK*@�BsjYjYF5@5ACWYd`Z�eC}s|��`jYF5e���HCBE|

AC{`F��s}OHCWYBsr`e#ZEHCBsr`�`e#D`r`WvjYX`Wvd`Z8X`F^AfF�@^AfBEH�@5BE|��GBEd`F5d¦Afe�K@5BLBEHVX`WYd`}OAfWvd`Z8@�BEr[d�ACWYd`Z8noWkAf{�©aRbzqR
�#}���WYe�}sd[X �T´mq��K}sd[X>}sd`}sjv��w�Wvd`ZÐ}sd`X�eCr`|�|�}sHCWvw�WYd[Z$Af{`F&HCF5eCr`jkAfe5R�_qjvj�|�}OAfF5HCW�}OjYeqACB=DGF
r`eVF�X WYd � Bsr`D`jYF�z*{`B�BEw�noWYjvj
{�}��sF�AfB8DGF��s}OjYWYX`}OAfF5XÏWYd�AC{`WYe�n´}��ER�¡>F�F�eVACWY|�}OAfFaAf{`F�d`F5F�X
ACBÏ@�Bsr`d¦A�HCBsr`ZE{`jk� eCWk°�A���ef}O|��`jvF�e�DSF^��BEHCF�BEH�X`r`HVWYd`Z=@�BEd`e�AfHVr`@5ACWYBEd¬Råi
}sD`jvF ) ®ÐeC{`B,noe�AC{`F
@5r`HCHVF�d¦Aoef}s|��`jvWYd`ZajYWYe�A�R��.}OHCZEF WkAfF5|�e*}sd`X8Af{`BseCFqAC{�}OAo}sHVF @�jvBEeCF�AfB�BEH´Wvd$@�Bsd�Af}s@5A¨noWkAf{�AC{`F
Af}sHCZEF^A*BsH*Z¦}s|�|�}�@�}OAf@¤{[F�H´eV@�WYd¦ACWYjYjY}OAfBsH�HCF�Ò�r`WvHCF�{`WYZE{�eCF5d`eCWkAfWv��WkA���@5BEr`d¦AfWvd`Z`R�_�e´BEd`F�|�B,�sF�e
��r`H�Af{`F5H²��HVBE|1Af{`F�}s@^AfWv�sF��sBEjYr`|�F�e5K�AC{`FqHC}sX`WvBE�`r`HVWvA���HVF�Ò�r`WYHVF�|�F�d¦AfecDSF5@�BE|�FqjvF�eVece�AfHCWvd`ZEF5d�A�R
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ì�ÅÝÉhÅo�ÅÝÉ^ò Ä]¹Ý�¬¼.Å�Ä]¹�× Á#ì5É��aÈ³¼
Æ"½�¹�Ä
·*ã`ÄhØM¹�É _�@�H��LjvWY@ Af}sd`� {`WYZE{ I

èh�ð}]°LWYeo@�}sD`jYF jYB,n I
z´}sjvWYD`HC}OAfWvBEd$eCBsr`HC@5FaeVB¦}s�$jvWYÒ�r`WYX[e jYB,n ) N

_q@�H���jYWY@#ZsjYr`F |�F�X`Wvr`| I
�}seCF5H# �DSF5H {`WYZE{ I
Q�@�WYd¦ACWYjYjY}OAfBsH {`WYZE{ I½$ã�Æ Æ>ã ¿aã[Éhë]¸.¹�Ä _�@�H��LjvWY@ Af}sd`� {`WYZE{ I

Q�BEr`HC@5FaZsr`WYX`F ACr`DGF |�F�X`Wvr`| I
_q@�H���jYWY@#ZsjYr`F |�F�X`Wvr`| I

Ö�¼�ú�¹�Ä T*r[ÑSF�H¨A¤}sd[�$eVACF�F�j |�F�X`Wvr`| I
¡>F5jYX`Wvd`Z&HCB�X`e |�F�X`Wvr`| I

Í²�=i¨e |�F�X`Wvr`| ) N
Í²�=iÓ|�BEr`d¦Aoe�AfF�F5j |�F�X`Wvr`| I
Í²�=i(|�r���|�F5A¤}Oj |�F�X`Wvr`| I

Í²�=i(|�BEr[d�ACWYd`Z�{`}sHCX[n*}sHVF |�F�X`Wvr`| I
¥�d`d`F5HqÍ²�=i @�}sD`jvF�e |�F�X`Wvr`| I

Í²�=iÛT*}seCF�@�WvHC@5r`WvACHV�8}Od`X=�GBsAVAfWYd[Z |�F�X`Wvr`| I
õ5È.È.¹�ÄU÷�¹¦É,» �ÐBEr`d¦AfWvd`Z�{`}sHCX[n*}sHVF jYB,n I

Í²�=iÓ|�BEr`d¦Afe jYB,n I
Í²�=iÓ@�}sD`jYF5e jYB,n I
i�}sd[�$eVACF�F�j jYB,n I
¡>F5jYX`Wvd`Z&HCB�X`e jYB,n I

ý Éh¸.¹�Ä QL{`WvF�jvXÐe�AfF5F�j jYB,n I
£oBL@¤� jYB,n I

·*»�É,ã�¾ P ±
i
}sD`jvF ) ®[Ë�Q[}s|��`jvF*jYWveVA.��BEH
�sF�HVW! �@�}OAfWvBEd�Bs�GX`F^AfF�@^AfBEH�|�}OACF�HVW�}sjve�R y WvZE{�eCF5d`eCWkAfWk�LWkA���|�}OACF�HCWY}sjYe
noWvjYj�DGFa@5BEr`d¦AfF5X }OAoAf{`F��.T*mq� ? HCB,��WYjvjYF#��}s@�WvjYWkA��ER¨�ÐF�X`Wvr`|ç}sd`X"��B,nÛeVF�d`eVWvAfWk��WvA��Ð|�}��åDGF
@5BEr`d¦AfF5X�}OAoF5WvAf{[F�H´Af{[Fa�T´m��>BEHo©�R zqRM�#}���WYeoeCWkAfF5e�R
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R )�S Ô*R�_qHCX[F�jYjvWYF5H�F5A�}Oj RkK5ÄC� BEr`D`jvFåz*{`B�BEwsË�_ QLF�}sHV@¤{���BsH�Af{`FåmªF�r[ACHCWYd[B��=Wk°LWYd[Z"_qd`ZEjvF
� \�l ï Å {`F5�L��Ft°�YONEPENEPENEIEJLR,i¨{`Wve�WYe.HCF^��F�HVHCF�XaAfB }Oe.AC{`F´Ô�r`jvj�z*BEjYjY}sDSBsHf}OACWYBEd�� BEr[D`jYF*z*{`B�BEwÍ�HCBs�SBEeC}sj�WYd8AC{`WYe¨X`B�@�r[|�F5d�A�R

R§I S Ô*RO_qHVX`F�jvjYWYF5H
F^A�}sjÇRvKMÄV�F^ACACF�H�Bs�G¥�d¦AfF5d¦A���BEH�� BEr[D`jYFt��z y ?�?@��ËO}�QLF�}sHV@¤{���BEH
AC{`Fª�=Wk°LWvd`Z
_�d`ZEjYF@� \�l ï Å {`F��L�÷F^°NYsN ± N¦JsN

+ I�R
R +TS QSR³T*F�HVHCWvX`ZEF�F^A�}sjÇRvKKÄCÍ�HCBE�GBEeC}sj.��BsH ©aRbQSRS��}sHVACWY@5WY��}OACWYBEdÐWYdÏ� BEr`D`jvF^�ðz y ?�?@��ËG_ m�F5n

� \�l ��°L�GF�HVWY|�F�d¦A�}OA¨Af{`Faz*{`B�BEw�£oF�}s@^AfBEH Å ï`{`F5�L��Ft°�YON ±
) NENs® ) R

R ± S ��R]TqRs��RE�=}s{`d�}Od`X&��R y ROQL{�}OF5��WvACwsK�ÄCz*BE|��`}sHCWveCBEd`e
}sd`X�z*BE|�D`Wvd�}OACWYBEd`eBs��£ªF�}s@5ACBEH
}sd[XÏ��BEd`Z]�ðT´}seVF�jvWYd`F#mªF�r[ACHCWvd`B�?#eV@�WvjYj�}]AfWYBsdå�=F�}OeCr`HVF�|�F�d¦Afe5K Å {`F��L�÷F^°NYsN ± NE¯EN¦Is®LR

R§J S Í.R y r`DGF�H5K.��R��WYd`X`d[F�H�K�i#R.Q�@¤{�ncF5ACwsK�}sd`X"¡¢R³¡êWYd¦ACF�H�K(ÄC£oF�}O@5AfBsH d`F�rLAfHCWvd`BåF^°L�GF�HCW �
|�F�d¦Afeo@5BE|��`}sHCF5XÐACB�eVr`�GF�HCDGF�}O|�e5K Å m�r`@5j R�Í�{¦��e�RST 	I	Mí K ± ®¦«åÜ IsNEN + Þ^R

R P S y Rs�ÐWYd�}s�]}OAf}[K y ROQLr`ZsWv�¦}O|�}[KO?�R��c}seCr[X�}[KE��R,¥�d`Bsr`FsKs}sd`X�ÔcR]QLr`F��]}sd[FsKMÄC£oF�}O@5AfBsH.|�F�}h�
eVr`HCF5|�F5d�A�Bs�¿� \�l }Od`X>WkAfe�@�BE|��`jYF5|�F5d¦A¤}sHVWvA���ACB=jvBEd`ZO�÷D�}seCF5jYWvd`F�F^°L�GF�HCWv|�F5d¦Afe�K Å Í�{¦��e�R£oF5�å� 	I¢ KMN +E+ N ) «8Ü IONEN + ÞtR

R§« S i
}sjY� D¦� usBE{`d z*B�BE�SF5H0}OA AC{`F Ô�m�_q� ÍG_ªz |�F�F5ACWYd`Z[KÛusr`d`F ) ®�U ) ¯[KÓIsNEN¦J+ï
{¦ACAC�¬ËZY�Y]n¨n¨n´��d[Bh�O}[R ��d�}sjÇRUZsBh�jY

R ® S i¨{`F&¡ê{`WkAfF&Í�}O�SF5H�K¢ÄV_0m�F^n1m�r[@�jYF�}sH�£ªF�}s@5ACBEH�m�F5r[AfHVWYd`BÐ��°L�SF5HCWv|�F5d�A�ACBÏ�ÐF�}seVr`HCF
� \�l Å WYe�},�O}sWvj�}sD[jYF�}OA&{¦ACAf�³ËÂY�Yhn¨n¨n�RU{`F5�¬RU}sd`j R§ZEB,�jYO|�WYd`BEexYOHCF�}s@5ACBEH

)�+ Y]no{`WkAfFsR§{¦Af|�j�ïc}sjYeVB
{`F5�L��Ft°NYsN ± N¦ION ± ) R

R ¯ S u[RGzqR�_�d]âVBEeoF5A�}sjÇRvKAÄV_qd`ZsHf}&m�F5r[AfHVWYd`B�Í�HCB]âVF5@5A�ï Å {`F��L�÷F^°NYsN¦J )E) N¦Js¯LR
R ) N S ��R`¡ }sd[Z`K�¥�d¦A�RGu[RM�=B�X¬RMÍ�{¦��e�RG_ ÕMä Ü IsNENEJEÞ´JEI ±s± R
R )E)�S ��R
�#r`w�F�F5A�}sj RkK>Ä�i¨{`F$�#_#QL��_7�`HCBhâVF�@5A@U�}"uE}O��}sd`F5eCF�|�F�X[WYr`|���D�}OeCF�jvWYd`F�HVF�}s@^AfBEHð�

d`F5r[AfHVWYd`B3BEeV@�WvjYj�}]AfWYBsd Ft°[�GF�HVWY|�F�d¦A1AfB3|�F�}seVr`HCFßAC{`Fç|�W °LWYd`Z }Od`ZEjYF � \�l ï Å {`F5�L�
Ft°�YON¦JsN¦IsNsN¦ILR

R ) I S Ô�BEHo}�X`WveC@�r[eCeCWvBEdÐBs��£ª��m ?�K�eCF5F�AC{`F�d`F^°�AªHCF^��F�HVF�d`@5FsR
R ),+TS ��R ��B�BLX[|�}sd³K ÄC��B,n ��d`F5HCZs� m�F�rLAfHCWvd`BEe5K Å �`HVF�eVF�d¦AfF5X AfB AC{`F

¥�z´Ô�_ n*BEHV��eC{`BE� WYd �#}OF�ZEr¬K Q�BEr[Af{ �#BEHVF�}[K Is® Q�F�� IsNEN¦J+ï
{¦ACAC�¬ËZY�Y]n¨n¨n�R§{`F��¬RU}sd`jÇRUZsBh�jYO|�@�Z�YOZEB�BLX`|�}sd`�OBEHCF�}[R§�`�[A�R

R ) ± S Í.R y r`DGF�Hª}sd`XÐi#RGQL@¤{¦ncF5AfwOK³Í�{¦��e�RS£ªF^�GRM� Ê[ä N¦J + N )E) ÜÇIsNEN ± ÞtR
R ) J S ��R�_��SBsjYjYBsd`WYB�F^Aª}sj RkK���r`H5RMÍ�{¦��e�R³u[RMz Õ³Ê +E+[) KÜÇIsNEN + Þ^R
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